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ABSTRACT 

-   /        ^  The  question  of  whether  the  Onited  States' 

measurement, system  should  be' changed  is  still  unresolved.  Thi$ 
General  Accounting  Office  (GAO)   report  provides  information  on 

the  issues  involved.  The  results  of  GAO/'s  work  is 
summarized  in  an  Executive  Summary.  The  report  contains  ^ 
recommendations  to  the  Onited  states  Metric  Board  and /the  Office  of 
Management  and  Budget  to  help  implement  current  natio^nal  policy  in 
accordance  with  the  1975  Act  and  i^ts  legislative  his^^ory^  The  report 
also  contains  a  number  o'f  recommendations  regarding/other  specific  ' 
measurement:  activities.  (MP) 
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EDUCATION 


fMiS    DOCUMENT    HAS    BEEN  .RcPRO- 

cuced  exactly  as  recfiveo  from 
The  person  or  organization  origin.  . 

ATlNGrr  POINTS  OF  vrE.W  OR  OPINIONS 
STATED  DO  NOT  NECESSARILY  REPRE- 
sENTOFFtClAL  NATIONAL  INSTITUTE  OF 
EDUCAT  ON  POSITION  OR^POLiCY 


Whether  the  Nation's  measurement  system' 
should  be  changed  is  a  question  still  un-  ^, 
resolved.  GAO  has  looked  mto  the  jsubject 
of    metrigjation-conversion  to  the  metric, 
system  T)i  measurement.  This  report;.,  prp- 
vides  the  Congress,  the  Administration,  the  • 
newly  formed  U.S.  Metric  Board,  Snd  ia 
turn  ,  all  Americans  with  a  'better  under-b,^ 
standing  of  the  issues  involved.  ^ 


COMPTROLLER  GENERAL  Ol:  THE  UNITED  STATES 
WASHINGTON.  D.C.  20548 


B-140339 


'To  the  President  of  the  Senate  and  the 
Speaker  of  the  House  of  Representatives 

'    " ,'  . 

"  -^-This  report  discloses*  the  implications  if  the  United 
States  converts  to^^the  metric  system  of  weights  and  mea-\ 
auresi     Alsd>  i4:  discusses  the  conversion  experiences  of 
other  countries.  '    .  '  . 

.We  maiie  oQr. review  pursuant  to  the  Budget  and  Account- 
ihgv^ct/ 1921'  (31  U^S.C.  53). 

^    e  •  We  ar e^J5,«nd;^ng  cbpies  of  this  report  t6  the  Chairman 
of  t:he  U.S.  Metric--  Board;  Director  /  Of f  ice  of  Management 
and  Budget; /fihe'^^ecr.etaries  of  Commerce^  Transportation^^ 
Treasury,  and^^^HQallth/  Education ,  and  Welfare ;  other  Feder 
and  State  gb'Verni)[ient  officials;  and  officials  of  associa- 
tions, and  private ^companies . 


al 


Comptroller  General 
of  the  United  States 


•  ^  ■  r     .  ■  ■ 

COMPTROLLER  GENERAL'S 
REPORT  TO  THE  CONGRESS 


GETTING  A  BETTER  UNDERSTANDING 
OF  THE  METRIC  SYSTEM: — 
IMPLICATIONS   IF  ADOPTED  BY 
THE  UNITED  STATES 


) 


D  I  G  E  S  ,T  - 

THERE  IS  A  LOT  INVOLVED  IN  A  CHANGE 

With  the  exception  of  the  United"  istates.  and  a  \ 
few  small  countries,  the  rest  of  the  world  has 
adopted  or^  is  in  the  process  of  adopting  the 
metric  system..    So  why  shouldn't  we ,  as  a. 
Nation,  join  the'  rest  of  the  world  ii^  adopting 
this  logical  measurement  system?    Sounds  rea- 


sonable ?  But  is  it? 
what  is  involved. 


Let's  take  a  look  at 


Metricat^ion  is  njuch  more  than  simply  learning 
and  using  the  metric  system;  related  ramifica- 
tions include  . 

-rdetermirfing  the  best  time  to  convert  in 
order  ■  to  minimi*ze  costs;  : 

--agreeing  on  metric  sizes; 

— designing,  producing,  and  building  in  metric 
dimensions ;  '  - 


--training  personnel  in  metric;. 
— bbtafi^ing  metric  supplies; 


--changing  laws,  regulations,  Ordinances,  and 
codes  to  accommodate  the  metric  system; 

— informing  customers  about  metric  products; 

and  '  ' 

\. 

— remaining  competitive  in  the  marketplace. 

Converting  to  the  metric  system  would 
mean  thinking,  hearing,  and  seeing  things 
in  metrics — such  as  distances  in  terms  of'  I. 
meters,  volume  in  terms  ofQiters,  weight  in 
terms  of  grams,  and  temperatures  in  Celsius.. 
It  would  mean  new  sizes  for  screws  and  bolts; 
new  distances  on  maps;  new  weights  on  scales; 
new  speed  limits  on  highways;  nevr  tools  to 
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repair  automobiles  anj3  other  products;  new 
^sizes  for  beverages^  food ^  and  clothing;  new 
recipes  in  the  kitcnen;  and  revised  educational 
materials.     Of.  course^  it  does  not  mean  that 
<  all  sizes^  distances^  and  weights  actually 
\  would  change  (although  a  great  many  would);  but 
the  termj,nology  and  numbers  used  to  express 
them  would.     The  change  would  not  necessarily 
be  sudden  and  complete,     •  . 

Metrication  would  affect  Americans  at  work^ 
in  school/  at  home ^  in  shopping^  and  in  their 
leisure  activities.     Every  organization ^  firrn'r 
indu-gtry^  and  (level  of  government  would  'feel 
its  impact.     Wit  J.mpact  would  surprise  many 
Americans  and  affect  them  all  in  mai^y  and 
varied  ways.     No  country' with  an  economy  and 
population  anywhere  near  the  size  of  the  United 
1      States  has  converted  to  the  metric  system. 
■        ■  ■  •  ' 

A  DECISION  HAS  NOT  BEEN  MADE 

Many  believe  a  decision  has.  already  been  made 
^    to  adopt  the  metric  system  in  the  United  States. 
In  fact  many  think  conversion  is  m^andAtory/ 
especiallY  small  businesses  and  the  general 
,   public.     Reisponses  to  GAO^s  questionnaires 
showed  that  42  percent  of  the  .small . busiriesse^ 
and  30  percent  of  the  building  and  construction 
associations /  and  23  percent  of  the  people  V 
contact^d-^in  a  public  opinion  poll 'cortducted 
for  GAO^  believed  coaversion  to  the  metric  sys-  / 
tem  is  mandatory.  Less  than  20  percent  knew 
what  th'fe  national  policy  is.     The  passage  of  ' 
the  Metric  Conversion  Act  of  1975^  with  its 
provision  of  establishing  a  U.S.  Metr ic~Boar;d ^ 
is  cited  by  many  as  being  an  official  national 
commitment.     Just  the  name 'of  the  act  connotes 
conver sion .   ' Despite  opinions  and  statements 
to  the  contrary^  it  is  not  ,the  'current  United 
States  policy  to  convert  from  the  present  cus- 
tomary system  to  the  metric  system.  • 

The  1975  Act  and  its  legislative  history  show 
the  national  policy  is  not  to  prefer  one  system 
over  the  other  but  to  provide  for  either  to 
be  predominant  on  the  basis  of  the  voluntary 
actions  of  those  affected. 

The  Metric  Board 's  responsibility  under  the 
act  Is  to  devise  and  carry  out  a  broad  program 

■'■■.«  ■    .  .       .  '       .  ' 

■       .  ■    '■       ■•• ..  ,    ■  V  . 


of  planning/  coordination/  and  public  educabi^on^ 
consistent  with  other  national  policy  and  inter-: 
estSf  with  the  aim  of  implementing  the  policy 
set  forth  in  the  act.     It  is  to  serve  as  a 
focal  point  for  voluntary  conversions  to  the 
metric  system.     The  Board  is  not  to  advocate 
metrication  but  is  to  assist  various  sectors 
wheny  and  if,  they  choose  to  convert.     At  the 
jtime  this  report  went  to  prints  the  Board  had 
/not  become  fully  operational. 

THE  INEVITABILITY  Syndrome 

There-  is  insufficient  evidence  ±o  support  or  ' 
refute  the  belief  by  some  th^at  conversion  to 
the  metric  system  by  the  United  States  is 
inevitable .  " 

»     ■  •■  • 

A  majority  ^£vf  the  large  and  ^small  businesses 
and  building  and  construction  associations 
responding  to  GAO's  questionnaires  believe 
conversion  to  the  metric  system  is  inevitable 
for  their  industries.     Also^  a  .majority  of 
State  governments  believe  metrication  is 
inevitable;  for  themselves. 

These  beliefs^  as  much  as  any  perceived  bene- 
,  fitf  have  been  a  principal  impetus  for  conver- 
.  sibn  activity  in  the  United  States.  However^ 
as  more  people  believe  in  inevitability  and  *  \ 
convert  because  of  this. belief/  conversion  to 
the  metric  system  accelerates. 

^       ■    .  . 

Several  factors  and  beliefs  have  contributed 
to  this  inevitability  syndrome  including: 

—Passage  of  the  Metric  Conversion ^Act  of  1975  ^\ 
and  its  major  provision  for  a  U.S.  Metric 
Board.     The  name  of  the  act  gonnotes  conver- 
sion . 

— Actions  taken  by  some  Federal  agericies/  .such 
as  the  Federal 'Highway  Administration  which . 
attempted  'to  require  conversion  of  highway  * 
signS/  the  National  Weather.  Service ' s  plan 
to  use  the  metric  system:  .far  wea^ther  report-*  ^  ^ 
ing ,  and  the  suggestion  by  the  Department 
^.         •    "       of  Agriculture  to  convert  meat  and  poultry 
.    labels . 
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— The  decision  to  convert  by  some  of  the 

"giants"  of  industry  and  the  effect  on  cus- 
tomers and  suppliet^s. 

 The  1971,  National  Byreau  of  Standards  report 

which  stated  that  there  was  no  question  that 
•the  United  Sta^tes  should  convert  within  a  10- 
year  period. 

--Proposed  legislation*  in  the  early  1970s  which 
called  for  a  prea^^inantly  metric  America  with 
in  10  yeqirs^.  '  ^  '  * 


—Publicity  about  jn4tri  and  ,  activi- 

*  ties  and  the  distr^?®C^  informa- 
tiori  arid  chai'ts.> 

—The  if^crease  '1^^^               instruction  in  school 
.    -B^grams  tlrl^^ah^^            country  with  many 
setting  ,  t^rq^:^^        — 1980  for  13  States — 
when  the-ir^^Qho^    systems  are  to  be  teaching 
the.  it»eti;'ic»'S^y^em  as  'thfe  predominant  system. 
:  ]       .  ,  ■  ■  ]  J  :  -  '  ,  •  ^. /,   ■ 

VOLUISPTAR^:  CONVERSION  ^,  V 

TheVUnited  .States' a  ^p^licy  of  al'iowing 
fqif  •jyoitiptary  J:onversi,o1i; — a  choice  of  con- 
ye^tdng  or  not  converting.     This  has  been 
.the  policy  since^-STeB  when  the  metric  sys- 
tem jyajs  authoria*^.     During  the  intervening 
]^ars:r:.  use.^  o    t^P  metric  system  has  increased 
somewhat. 

^'     —  ■  ■      ■  ' 

Th^%etric  Cohvei:sion  Act  of  1975  provides 
;for  /a  continuation  of.  the  existing  voluntary 
polipy^r^but  the  current  policy  has  been  mis- 
interpreted ^  and  within  this  context/  attempts 
have  been  made  to  convert  to  the  metric  sys- 
tem'.    It  would  seem  that  as  a  minimum^  before 
voluntarily  deciding  to'  convert/  there  should 
be        ■         ^  : 

>■  ,  ,    ■  '  . 

— a  clear  understanding  of ° the  policy / 

—knowledge  of  the  costs  and  benefits  in- 
vblved/  ^ 

—an  assessment  of  the  impact  on  the  sector 
involved  and  any  related  sectors  /  and 

—a'  determination  of  the  impact  on  consumers. 


iv 


^  Any  attempts  to  arbitrarily  increase 

metrication  activity  could  |eriously  under- 
.   mine  existing  policy  and  leaa  to  unnecessary 
"  metrication.     Due  care,-  therefore^  must  be 
exercised  in  carrying  out  the  policy. ' 

.      \  SUPPORT/OPPOSITION  AND 

OVERALL  ADVANTAGES/DISADVANTAGES 

^     Responses  to  the  questionnaires  sent  out  by  1 
GAO  showed  that  the  strongest  support  for 
converting  to  the  metric  system  came  from 
State  education,  pfficials^  State  government 
officials^  and  the  Fortune  500  industrial 
companies.     Building  and  construct ion  asso- 
ciations supported  conversion  but  not  as      ^  . 
widely  as  the  above  groups.     Small  busi- 
nesses were  divided  in' their  opinion  but 
more  were  opposed  to  metrication  than  sup- 
ported it.     Th»e  public  opinion  poll  conducted 
for  GAO  showed  most  people  in  opposition  to 
metrication. 

The  respondents'  support  for  conversion  is  not 
iDased  entirely  on  the  belief  that  they  will 
:  gain  some  advantage  from  converting.     In  all 

cases  more  supported  conversion  than  saw  ad- 
vantages for  themselves.  .Large  businesses 
were  divided  on' whether  advantages  outweigh 
disadvantages  for  their  firms.  ,  Small  busi- 
nesses believe  the  -disadvantages  outweighed 
the  advantages  for  their  firms . 

'  However  /  when  asked  abotat  the  advantages  and 
disadvantages  for  the  United  States  overall/ 
both  groups  shifted  to  a  more  positive  opinion 
oh  advantages^  ' 

Thus  the  question  arises  -as  to  just  who  bene- 
fits to  make. it  worthwhile  for  the  United  " 
States  to  convert  to  the  metric  system'. 

.  BENEFITS  ARE  QUESTIONABLE 

•  Most  Of  the  ascribed  benefits  are^goalS/  such 
as  standardization  dnd  rationalization^  which 
"have  always  existed  and  have  been  aqhieved  to 
varying  degrees  under  the  customary  system.  * 
Metrication  is  being  vieiwed  by  proponents  as 
,the  opportunity  to  achieve  these  goals  (to  a 
greater , degree) .     In-order  to  achieve 
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improvements  or  benefits  sought,  the  conversion^ 
mast  be  a  hard  conversation — a  change  in  prod- 
uct 'dimensions,  rather '^than  a  soft  conversion, 
using  metric  equivalents.     However,  actually 
achieving  the  benefits  is  questionable,  and 
their  value  is  generally  undeterminable. 

The  often  ascribed  benefit  that  the  metric  sys_ 
tem  is  easier  to  use  and  results  in  fewer  errors 
is  generally  but  not  universally  accepted. 

Some  view  metrication  as  an  opportunity  to  iin^  * 
prove  production  ef f iciencies ,  f acil itate  tech- 
nological advances,  and  make  other  Worthwhile 
changes.     Respondents  to  GAO's  business  ques- 
tionnaires generally  disa^eed  with  such  ^ 
views.     While  metricatioA  might  provide  .the 
opportunity  or  vehicle  for  sucn  changes  /  there 
is  no  assurance  of  achieving  them. 

Present  sizes  have  developed  ovkr  the  years 
in  the  marketplace  to  meet  demand.  por'some 
products,  industry  officials  believe  that 
•most  of  these  .sizes  meet  their  r\eeds.  Substan- 
tial standardization  and  rational iz a tipn 
have  beien  achieved  under  the  present  customary 
system  and  is  a  continuing  goal.  \ 

There  is  little'  doubt  that  increase^d  standardi--^ 
zation  and  rationalization  could  result 
benefits,  although  this  objective  could  be. 
achieved  using  the  customary  system.  Proponents' 
view  metrication  as  an  opportunity  or  vehicle  . 
to  achieve/the  results,  but  the  cost  involved 
is  unknown.    ^Metrication  would  resul tV  in  ^^^^1 
inventories  of  customary  and  metric  sizes  for 
a  considetable  numlDer  of ^years.     This  would  be^ 
a  very  critical  problem  for  many  industries, 
suppliers,  and  retailers  and  would  cost 
undeterminable  amount.     Only  after  tlie  period  ^ 
of  dual  inventories  has  elapsed  would  it  be 
known  ^whether  increased  standardization  and 
rationalization  had  resulted  and  at  what  costs. 

Some  persons  claim  that  consumers  will  benefit  ' 
because  price  comparisons  will  be  easier  to  make 
with  the  metric  system.     The  premise  depends 
on  the  willingness  and  ability  of  producers 
to  change  to  rational  series  of  sizes.  However^ 
it  is  quite  likely  thati  changes  to  government 
laws  and  regulations  would  be  needed. 
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It.  may  be  that  the  increased  usq  of  unit  pricing 
would  be  of  greater  benefit  to  consumers  than 
converting  many  sizes  to  metric.     Unit  pricing 
would  facilitate  price  comparisons^  be  easier 
to  understand/  is  not  dependent  on  the  use  of 
standard  or  rational  sizes  which  can  be  dif- 
ficult and  costly  to  achieve^  and  would  per- 
mit producers  to  make  their  products  in  sizes 
relating  to  their  needs. 

For  most  consumer  products  and  for  activities^ 
such  as  sports  ( except . those  involved  in  inter- 
national records)^  no  major  benefits  would 
occur  to  either  producers^  consumers^  or  par- 
ticipants and  spectators  by  converting  to 
the  metric  system.     Many) consumer  products 
are  not  exported  to  other  countries;  producers 
of  those  that  'are  seem  to  have  little  prob- 
lem with  the  measurement  system  used.  Other 
countries  exporting  products  to  the  United 
^States  change  the  sizes  of  their  products 
to  U.S.  sizes  when  necessary. 

COST  WILL  isE  INCURRED         '  ^ 

The  total  cost  of  metrication  is  undeterminable 
in  spite  of  various  estimates  that  have, been 
cited  in  the  last  decade  by  various  organizations 
and 'individual's These  estimates  vary  widely^ 
and  often  are  ^[lot  based  on-detailed  analyses 
of  the  factors  involved.     They  generally  are 
low  or  high  depending  on  the  conversion  experi- 
ence of  those  providing  these  figures  and  >  r 
their  position  on  converting  or  'not  converting 
to  the'metric  system.  • 

Some  of  the  major  cost  areas  include  training 
and  educating  people;  converting  computer-  sys-r 
tems/  data  baseS/  and  standards ;  changing  laws> 
regulations^  ordinances ^  and  codes;  maintaining 
dual  inventories;  purchasing  hand  tools;  chang- 
ing product  sizes;  and  familiarizing  consumers 
with  metric  terms. 

However  ,  based  on  .the*  limited  cost  data  that  ' 
was  available  to  GAO  and  the  input  from 
various  representatives  from  a  wide  spectrum 
of  organizations  throughout  the  country,  the 
cost  will  be  significant— in  the  billions 
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of  dollars.  But  whatever  the  cost,  it  apoears 
it  will  be  passed  on  to  consumers. 

BEVERAGE  CASE . STUDY 

The  beverage  industry  provides  a  unique^  early 
opportunity  to  look  at  metric  conversions  ih 
the  United , States,  particularly  with  respect 
to  the  effect  on  consumers.     Some  segments 
are  totally  converting,  some  partially  and 
the  remainder  are  inactive  or  simply  placing 
metric  eauivalents  on  their  product  labels. 
Some  conversions  made  by  the  beverage  indus- 
try may  have  benefited  consumers  and  the  in- 
dustry.    But  other  cpnversions  and  related 
actions  have  been  harmful  to  consumer  interests 

The  wine  and  distilled  spirits  industries  are 
totally  converting  their  products  to  metric, 
sizes  for  'marketing  reasons.     The  conversion 
period  for  wines  will  be  complete  by  January  1, 
1979^  and  for  distilled  spirits  by  January  1, 
1980. 

Following  the  favorable  sales  experiences  by 
one  soft  drink  producer,  several  other  major 
producers  have  introduce^3  metric  sizes  in- 
many  areas  of  the  country,  usually  when  new 
containers  are  introduced^     The  soft  drink 
industry  had  not  planned  an  overall  metric  con- 
version in  the  near  future. 

The  beer  industry  sells  all  its  products  in 
customary  sizes  and  did  not  plan  to  convert 
to  metric  sizes.     Som^  brewers,  however,  show 
[metric  equivalents  on^their  labels.     The;  in- 
dustry sees  no  conversion  benefits,  only  costs. 

Most  milk  containers  show  metric  equivalents, 
but  all^^jnilk  is  still  sold  isp  rational  custo- 
mary si'zes.     The  industry  has  no  plans  to 
convert  to  metric  sizes  'and  sees  no  benefits 
in  doing  30. 

While  further  adoption  of  rational  package 
sizes  is  a  laudable  objective  for  beverages, 
it  is  one  that  could  be  achieved  without  con- 
verting to  the  metric  system,  as  with  milk. 

Metric  proponents  have  stated  that  consumers 
will  benefit  if  rational  metr ic  sizes. are 
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adopted  which  would  make  orice  comparisons 
easier.     However,  GAO's  study  of  the  beverage 
industry  showed  that  this  would  not  necessarily 
be*  ^ 

Most  wines  and  distilled  spirits  that  were 
converted  to  metric  sizes  experienced  unit 
price  increases  of  up  to  11  percent  greater 
than  those  thaft  did  not  convert.  It  was  in 
the  metric  sizes  that  price  comparisons'  are 
the  most  difficult  to  make  that  the  highest 
price  increases  took  place. 

While  the  impact  of  the  wine  and  distilled 
spirits  conversions  on  consumer  prices  has 
beeifi  largely  detrimental  so  far  #  it  remains 
to  be  seen  whether  the  practice  of  increasing 
prices  of  converted  products  continues  through 
the  rest  of  the  conversion  , per iods .     It  must 
also  be -kept  in  mind  that  Gi\0.  conducted  its 
price  study  in  locations  where  there  is  some 
pr ice  control . 

On  the  other  hand,  the  soft  drink  industry  has 
b^gun  marketing  some  of  its  products  in  rat^ioha] 
metric  sizes.  ^If  this  trend  continues  and  a^ 
complete  conversion  is  made  to  metric  sizes, 
price  compar isons  should  be  easier  for  consum- 
ers.    It  has  been  stated,  at  least  in  some 
instances,  that  prices  were  not  increased 


unable  to -independently  verify  the  actual  pric- 
ing of  soft  drinks.  ^  « 

EFFgCT  ,0N  TRADE  IS  UNCERTAIN  , 

Because  most  countries  use  or  are  converting  ' 
to  the  metric ■ system,  the  United  States  cannot 
deny  the  existence  of  the  system  or  prohibit 
its  use.     However,  a  multitude  of  factors 
affect  world  trade;  and  the  business  respond- 
ents toVGAO* s  questionnaires  and  exporters  ;V 
and  importers  contacted  by  the  National  Burieau 
of  Standards  in  its  study  considered  the  measr 
urement  systeiA'  used  to  be  of  minor  importance. 

A  majority  (60  percent)  of -the  largest  U.S.  , 
industrial  businesses — the  Fortune  500 — who 
responded  to  GAO's  questionnaire  believed  con- 
version would  facilitate  trade  through  a  common 


when  conversion  occurred. 
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measurement  language^  but  over  80  percent 
indicated  they  did  not  expect. an/  significant 
change  in  either  exports  or  imports  as  a       ^  ^ 
'result  of  conversion.     A  majority  of  the 
firms  responding  cited  factors^  such  as  com- 
petitive prices^  high-quality^  superior 
technology^  and  good  reputation  and  reliability^ 
as  being  of  major  significance  in  promoting 
exports.     Engineering  standards  and  £l7e  desiqn 
and  manufacture  of  products  in  eithfsr  metric 
or  customary  linits  were  cO;nsidered  to  be  of 
major  significance  in  promoting  tra6e  by" rela- 
tively few  of  the  respondents.     Less  than  5 
percent  of  the  respondents  considered  measure- 
ment units  to  be  of  major  significance  in  - 
deterring  trade. 

American  firms  have  been  trading  for  gen1:uries 
with  countries  that  (1)  use  various 'measurement^ 
systems^   (2)  have  different  reauirements  ands 
laws  that  must  be  complied  with^  and  (3)  speak 
different  languages.     Information  was  not 
available  on  the  extent  that  other  countries 
have  adopted  and  use  the  entire  international 
metric  systemv;  GAO  found  no  evidence  to  show 
that  the  Nation's  trade  would  be  significantly 
affected  by  converting  to  the  metric  system 
or  remaining  with  the  customary  system. 

THE  DECISION  TO  BE  MADE 

A  matter  to  be  considered  is  whether  the  use 
of'  the  metric  system  throughout  the  world 
warrants  the  effort  and  expense  needed  ttf  con- 
vert our  day-to-day  af fairs ^  such,  as  highway 
speed  limits^  consumer  products^  and  weath'er 
reporting^  into  metric  measures. 

There  is  no  question  that  one  systertT  should 
be  predominant  because  the  existence  of  a 
dual  system  for  any  length  of  time  is. imprac- , 
ticalf  inefficient^  uneconomical ^  and  confus- 
ing.    It  is  not  too  late  to  make  the  decision 
as  to.  which  system  is  to  be  predominant.  The 
decision  is  not  an  easy  one  because  valid 
national  conversion  costs  and  the  value  of  any  " 
benefits  are  not  available. 

Since  a  decision  will  affect  every  American  for 
decades  to  come^  GAO  believes  the  decision^ 
which  is  to  continue  with  the  current  oolicy 
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or  'change  it,  should.be  made  by  the  v 
representatives  of  the  people--the  Congr^ess^-^ 

GA'O  believes  that  this  report  will- provide 
valuable  Information  on  metrication^  and  the 
issues  involved  to  the  Congress',  the  Adminis- 
tration, the  newly  formed  U.S.  Metric  Board, 
and  to  the  American  people.     The^  results  of 
GAO's  work  is  contained  in  a  detailed  report 
(CED-78-128)  and  is  summarized  in  an  Executive 
Summary  (CED-TS-lZSa) . 

a6eNCY  comments  and  GAO'S  EVALUATIONS  '  . 


In  commenting  ^^'.GACT'^  'repor^'  tlie  U.S.. 
Metric  Board 's  Ad' Hoc  Committee  state:d  that 
the  report  A^ntairiejJ^  detailed  information 
on  the  stat^  of  voluntary  conversion  in 
many  sectors  of  "^lihe  economy  which  will  be  ^ 
used  by  the  Board.     However,  the  Board^dis- 
agreed  with  some  aspects  of  the  report '^which 
are  discussed  in  detail  in  the  Executive  Sum- 
mary and  in  chapter  31  of . the  basic  report. 


The  report  contains  recomm.endat ions  to  the  U.S. 
Metric  Board  and  the  Office  of  Management  and 
Budget  to  help  implement  the  current  national 
policy  in  accordance  w^th  the  1975  Act  ^nd  its 
legisl|tive  history.     The 'report  also  contains 
a  numblr  of  recommendations  regarding  other 
specific  measurement  activities.  ^ 
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CHAPTER  1 


INTRODUCTION 


.     I      Meter^  Titer  ^  and  gram.  ^  These  *terms  ar^  appear  ing- 'more 
,  and  moxe  in  : the  United  States^  sometimes  aloi^e  but  often  with 
•^<»their\"cousins^"  the  foot^  quarts  and  ounce.     The  letter  terms 
,  are  the^ost  famiriar  to  Americans  and  are  p^art.  of  what  is  - 
<:ommonly  referred  to  as  the.  customary  system  of  weights  and 
measures  .//Meter  /  liter  ^  and  gram  are  part  of  the  metj^re  sys-- 

"  C' sys- 
the . most 


-ea.^^  neterf  ixcsLf  ana  gram  are  part  or  tne 
tem.,  'Wheti  you  hear  or  "see  temperature  In  degrees 
it^iS'also  part  of  the  metric  system.     Use  of  th 
tert  is  increasing^  b.ut  the  cu&tomary  system  is 


predominant  in  the  United  States 


f 


•    A'moveiiient  i^  however^  to  chang^^ou^  system  o'f 

weights  and  measures  to  the  metric  system*  which 
is  voluntary  by  .law  in  the  United  JSt ate sT^L^^  referred  \ 

to  as  metricatipn.^    There  are  two  types  offi^conversionr  har/d 
and  soft.     Soft  conversion  means  replacing  customary  measure- 
ment units  with  equivalent  metric  units  without  any  changes 
in  the  size  ^f  products ^  materials^  or  i^lE^uctures .     One  quarts 
for  instance^  becomes  0.\95  liter.     Hafd;^onversion  means  a 
change  in  the  actual  dimensions  of  the  product^  mat^rial^  or 
structure  to  metric  dimensions — 1  quart  becomes  ^1  litei^, which 
is. 1.06  quarts.     Generally ^  -hard  CQnver&ionVresul ts  in  rounded 
me tric-'n umbers  which  are  pursier  to* workVwith.^    (The  metric 
system  is  explained  in  detail>in  ch.  2.)  ^    •  ^  M 

METRICATION — WliAT'  IT  WOULD  MEAN  ^ 

"  i>  _  .       '  _ 

Marty  Americans  have  had  -some  contact*  with  the  metric 
system.     Many^have  worked  in  or  toured  metric  countxies^  par-  . 
ticularly  in  Europe^  and  others  were  Born  in  and  lived  a  good- 
part  of  their  lives  an  metric  countries  before  coming  to  the 
United  States. 


In  this  country^  the  scientific  (Community /  for  the  most 
part^  uses  the  metric  system.     Foreign-^de -automobiles  are 
metricr  and  individuals  and  mechanics.  whCk  work  on  them  have 
metric  tools .     Me trdc  units'  are  appearing  on  food  products 
and  other  items  Aext  to  customary  measurements.     Skis  are 
measured  in  centimeters^  and  35-millimeter  film  ig  common. 
For  several  years^  students  in  such  c^^e^  as  chemistry  have 
worked  witH^the  metric  system.     Todaj^Wfehy  public  schools 
are  teachinV  the  system  to  their  pupillf;     Weather  re'ports/are 
often  heard  in  both  Fahrenheit  and  Celsius  (former ly  known  as 
centigrade).     Nonetheless^  use  of  the  metric  system  is  small 
in  comparison  to  that  of.  the  <::ustomary  system.  v 


Converting  to  the  metric  sy.st em  would  eventually,  mean 
thinking/  hear ing^  and  seeing  distances  in  terms  ot  meters 
volume  in  terms  of  liters,/  weigR*  in  terms  of  gramS/  and  tejpn- 
peratures  in  Celsius  .     It  would  -  mean  new  sizes  for  screw's  and 
boltS/  new  distances,  on^maps/  new  weights  on .  scales^  new  speed 
limits  .on  highways  /  and  new  tools  ^,to' reg>air  automobijles  and 
other  products.-  Jt  .would  also  meaft  new  sizes  for  ]pievera^4s , 
food/  and  clothing;  new  recipes  in  the  kitchen;  and  revisions, 
in  educat?ional  materials.     Of  oCOurse./  i t  6o€^  not  mean 'rthat 

""all  sizes /  da.stances/  and  weights*  would  actually '  qhaage /  ^but  ,.  ' 
the  terminology  arid  number's  used'  to  Express  theirt  would.  "Met- 
rica^^ion  would  probably  be  a  comb.ihatioh^iof  soft  and  hard  con -s- 
verg^ion.     The  change  would  not  jn^cessar.ily  be  i5U<i<3en  an<3.^com- 

.Plet^.    -  ■^  ■  .    Vr.--;,  -  >  •  ;     .  \    ■  . 

.  ,  to  the  met;ric  system  w<:^uld^'be  signifiqantv^  ^et-. 

•  ricatiori  would  affecft.  Americans  at  work/  in  school/  at  homeV^^ 
in ^shopping/  and  in  their  leisure  <ecttvit^es.     Every  organiz4> 
atibn/  firm /*  industry  /  and  lev(^l  *of  . government  woul'd  feelj^it 
impacts     The ^^mpadt  could  surprise  many  Amer ic*ans.  -    .  T 

.        We  have  looked  into  the  sub'ject  of  n\etr/ication  to  de'ter^ 
mine  the  status  and  trends  in  the  use  of  the.  metric  system; 
,i>ts  implications  for  government-'/  ^'ndustry/  abdv  the  Americaii  / 
people  as  citizens  and  'consumer? ;* and  leSsorygVthat  c^n  be 
learnjed^^from' the  experience-^  of  countries  that  ape  converting  •'^ 
or  haye'^receobly  can  verted^     The  '  Congrei^i^-^  the.  Administration  / 
and/  in  turn//  all  A^nericans  should  be  fulj.y  aw^t^  of  the  rami- 
ficatiohs  b€  me triCj*taon*.  :' C  '  ;  ;       /  ',*  .  - 

EVOLUTION  OF  THE  METRIC  SYSTEM  -  \         -  ^   '  - 

'  ;  '  ■ — — ' —     -     ^  -v.. 

,  ^  In:  1790  the  Ffench  National  }Assembly -'aS^ked  the  Paris  Aca- 
demy of  Sciences  to  deyelop  a  ^new  .system  of w^ 
sures  for  Frarice.     Great  Bir^^itai^  wa.s  asked  to  join. in  this  ef-c 
font  but  dec-^ined  iYi  favor  of  iniprpving  its'lown  Bystjem^  A 
new  system  was  des-iret?  f^r  France  primarily  because  the  large 
numb4r/of  units  that  hadVcome  In^p  eveVydiay  use  was  confusing. 
QftenV  several  na%es  were  fc[iVenVto  jthe  same  unit/  and  units  ;  /  • 
variedx  from  ^>ro,yince^  to  provlQ{:e  and'  frojn.  city  ,*to  city.^  Some  ^ 
French  'Units  differed  in  value  from '..the  ^EhgLish- units .   ^  ' 

After  ^cdnsidering  ;several  propo^als'^  tjhe  .Academy, decided  . 
that  the  jiew,  system,  should;  be  bsrsed  eritire'ly  on  one  unit  of 
length.  '{^ur;'thermore /  the  system  would  be  decimal--^^ 
10~bi^  adding  prefixes  such  asfmilli  (l/l/OOQ.)./  certti  O/lOO)/ 
deci  (l/JO-):/ "jSeka  (10 j  /  hecto-f^  ki;i6  (1/00&)  to  the 

units  to  form  the  .largef  and  Vsm^^ller  v  of  each  unit.. 

The  ^nit  for  length  was^  to  e^uai^  one  ten-millionth  of 
the  length  of  a  quadrant  of  the  Earth's  n?eridian;  tha€\iS/ 


one  ten-millionth  of  an  arc  representing  the  .distance  be- 
tween the  Equator  and  the  Nor'ljh  Poie..    The  Standard  for  the 
./unit  was.  determined  by.  meafturiYig.  an  arc  of  meridian  between 
Dunkirk , '  Fraftce,,  and,  Barcelona,  Spain.     The  unit  was  later 
riamed  the  metre  (meter).  \/  ' 

.     \The  unit  of  mass  (weight),  called  the  grafm,  was  defined 
as  the.  mass  of  1  cubic  centimeter  ^  ( a  cube  that  is  1/100  of 
'  a  meter  on  each  side)  'of  water  3ft  its  temperature  of  maximum 
d(ensityl  .The  cubic  decimeter  '(i^  cube  1/10  of  a  meter  on  each 
side),  which  was  name.d  the  liter,        was  to  be  the  unit  of^ 
fluid' capacity  or  volume.     T|Tfe;unit  of  area  was  to  be  the 
square  meter.     Because-of  i^^foupdafeion  on  the.  meter,  th'e  ^.'  . 
system  became  known        the  J^^eme  Metrique  (metric  sy^tem)u 
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^the  French  Government  and  a  long, 
old  in '-France,  the  use  of  the 
dily  spread  from  one  country  to'^ 
bns  had  officially  accepted  the  sys- 
'   ries^had  followed  suit  by  1500. 
,'ept  th^  United  States  and  several 
g ' the  mtetr ic  syatem  or  ajj^  committed": 
Mil^mdnant  ijj'easurement  system. 


CONTINUOUS 


FLIRTATION  W-gTH^/rrHE  METRIC  SYSTEM 


'\i.Sp({^m^hx.^\or\  to  th^  metric' system  has  been  an  issue 
almost^|i)^^?|t^  ot  the  Nation.     Numerous  bills  tc^ 

rec^uiren^^^lP^  have  been^  introduced  in  the  Congress  over 

the  de,d|id^#>-  but^  none  passed .     Metrication  is  still  an  issufe. 

.  The?!  Jef^!igirson  Plan 

-.  "  — -V  .•>-..-.,.V  '  >  

.     The  Nation:' s  founding  fathers  recognized  in  the*"  U.S." 
CqnstitutLpn  the  importance  of  uniform  weights-  and  measures 
by  giving  the  Congress  tYe  power  to  fix  the  standards  of 
weights  ahti^  measures  (arV.  1,  sec.  8).*  Thomas  Jefferson  was- 
requested  in  J79p  to.-dev^bp  a  plan  to  establish  uniformity 
in  currenGy^i^.we^ights,  arid  Measures  for  ^consideration  by  the 
Jlouse  of  Rfepresentatiyfes.     In  his  report,  Jefferson  noted  the 
nteed  for  aji''  invar iable  standard  of  length.     He  proposed  two 
altexnstiye  plans.     One  was  to  retain  the  customary  system  of 


l/Some.  c;orftrov^r$V  ^exists  in  the  United  States  as  to  whether 
these  Ai^^^  spelled  with  an  "er"or  "re"  end- 

uing; N^see  ch.<' 2  ):i  In^  this  report,  we.  have  used  the  er  spel^. 
.^lingv^ift  afc<S6rda'nce  with  the  U.S.  Government  Printing  Office 
.'Style  "Manual..    -  ' "  ' 


weights  and  measures  but  standardize  it-on  the  basis  of  a  new 
w    ;       standard  of  leng^th.     The  second  proposal  was  a;  new  system 
>^     ^  ■  ^based  on  the  sapiie  proposed  standard,     Jefferson  believed  the 
'i;^''      new.'system  should  be  decimal.     He  was  aware  that  the  metric 

system  being  proposed  in  Prance  had  the"  basic  "char acter  isti'cS  . 
",    "  ^  Jhe  desired  in  the  new  system;  however  ^  he  rejected  it  because 
,  .  .       'the/basic  measurement  standard  could  not  be  reproduced  in  aj^xY 
•         country  except  Praince, 

.  The  weights  and  measures  plan  was  debated  in  the  Congress 

for  several,  years  but  no  acti^^n  was' taken.     In  1795  and  1796,. 
ttfe.  Congress  also  considered/but  rejected  a  suggestion  from 

.''*th,^  Prench  Government  that  t^ie  United  States  adopt  'the  metric 
.system.     Apian  for  a  decimal  money  system  based  on  the  dpi- 
lar,  which  Jeff er son  helped- develop ,  was  later  accepted  by 
the  Congress.  .     "     -'-^   ^  ' '    ,  \  . 

,        ,     The  Adams  Report 

As  required  by  a  U.S.  Senate  resolution/^Secretary  of 
State  John  Quincy  Adams  jn  1821  submitted,  his  "Report  Upon 
Weights  and  Measures." 'tc^  the  Congress.     Adams  concentrated 
?   his  effort  or>  international  developments^  existing  vgieights 
and  measures  regulations  in....the  States,  and  the  available 
means  for  obtaining  uniformity  bf  the  regulations.     An  impor- 
tamt  part  of  Adams '/report*  was  a  comparison  of  the  English 
and  metric  systems  and  the  advantages* ^nd  disadvantages  of 
*  each  for  the  United  States.     Adams  concluded  in  his  report 
that  the  Congress  should  not  change  the.  existing  system  but 
shduld  fix  the -stai^dards  for  the  unitsV    His  suryi^y  of  the 
existing  situatibyp' in  eac.h  of  the  22  States  found  that  sub- 
Ill       stantial  uniformi?ty  already  existed.     He  believed  that  the 
time  had  not  yet ''^r rived  in  which  he  could  recommend 

.     :. .  '*  *  *  so  great  and  hazardous,  an  experiment"  *  *  . 
:  as  that  of  discarding  all  our  established  weights 
and  measures^  to  adopt  andlegalize  those  of  Prance 
;        in  their  stead . " 
♦ 

Adams  was  also  concerned  that  the  Constitution  rfiay  not  have 
given  the  Congress  the  power  to  change  the  whole  system  of  . 
weights  and  measures  when  it  said  to  fix  the  standards. 

■         Use  of  the  metric  system  is  made  legal 

In  1866  legislation  was.  enacted  that  made  it  legal  to 
.  use  the  metric  system  for  the  tran^ction  of  any  and  all 
business  in  the- United  States.     In  the  proceedings  leading 
to  the  act ^  the  House  Committee  on  Coinage/  Weights^  and 
Measures  surveyed  the  status  of  the  metric  system  in  other 
nations.     The  committee's  report  recommended  that  the  metric' 
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system  be  legalized  to  giye  Americans  the  opportunity  to  use 
it.     The  committee  believed  that  the  country  would  soon  be- 
come^  familiar  with  its  convenience.     The  report  further  stated 
that:  /  . 

"*  *'*  When  this  is  attained  -  a  period^  it  is-— ^ 
,     hoped  r  not  distant  -  a  futher  Act  of -Congr^e^s  can  a. 
fix  the  date  for  its  exclusive  adoption        a  legal  A 
'  system. "       ^  -  ....  v 

On  July  27/  1866^  when  the  bill  was  passed^  the  Senate  also  , 
passed  a  resolution  to  distribute  metric,  standards  to  the 
States.     The  President-signed  the  bill  the  next  day.     A  ma- 
jor factor  in  the  decision  by  the  Congress  to  pass  this  leg- 
islation was  an  earlier  decision  in  1864  by^the  United  King- 
dom to  make  use  of  the  metric  system  permissable. 
■  ♦  *  ,  ..  ■ 

Although  some  in  the  Congress  assumed  that  use  of  the 
^  metric  system  would  spread  in  the  United  States  and  become 
the  dominant  system^   it  did  not.     The,  1866  act  was  neither 
mandatory  nor  promoted,  the  system's  use.     No  target  date  for 
its  adoption  was  established.     The  metric  debate  continued.. 

The  United  States  signs 
the  Treaty  of  the  Meter 

The  United  States^  on  May  20,  1875^  was  1  of  17  nations 
that  signed  the  Treaty  of  the  Meterr-45  nations  have  now 
signed  it.     The  agreement  provided  for  a  permanent  Interna- 
tional Bureau  of  Weights  and  Measures  under  the  control  of 
a  committee  of  14  members  from  different  countries.     Both  of 
these  are  under  the  auspices  of. the  .General  Conference  on 
Weights  and  Measures  which  consists  of  delegates  from  all  the 
countries  that  have  signed  the  treaty . 

The  International  Bureau • s  pr imary  mission  was  to  con- 
struct and  verify  the  accuracy  of  new^  more  precisely  defined 
measurement  standards  for  the  meter  and  kilogram.     Metal  bars 
representing  the  length  of  a  meter  and  imetal  cylinders  rep- 
resenting the  weight  of  a  kilogram  were  constructed  and  dis- 
tributed to  the  member  countries  to  serve  as  their  national 
measurement  standards.     The  Bureau  was  responsible  for  main- 
taining the  meter  bar  and  kilogram  cylinder  which  were  to  be 
the  international  standards.     To  ensure  the  continued  accura- 
cy and  uniformity  of  measurement  standards^  the  Bureau  was  to 
periodically  check  the  international  standards  against  the 
standards  of  the  member  countries  and  compare*  them  with  the 
;     different  standards  of  nonmember  natiorfs. 

The  International  Bureau  and  the  General  Conference  on 
Weights  and  Measures  are  still  in  existence.     They  serve  as 
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the  mechanism  for  recommending  and , consider ing  refinements  ^ 
and  other  changes^in  the  metric  system  on  an  international 
basis. 

^  In  1890  the  .United  States  received  and  accepted  its  two 
meter  ;bars  and  kilogram  cylinders.     Three  years /iater  these 
were  declared  to.  be  the  Nation '  s  fundamental  standards  of 
length  and  mass  (weigTit)  by  an  administrative  action  of  the 
Superintendent  af  Weights  and  Measures  and  sane tioned  by  the 
Secretary  of  the  Treasury.     The  meter  |and,  kilogram  became  the 
fundamental  standards  for  defining  the  yard  and  the  pound. 
The  administrative  action  is  commonly^  referred  to  as  the  Men- 
denhall  •Ordfer . 

1960 — metric  becomes  an  international  system 

Over  the  following  years ^  several  bills  were  introduced 
in  the  Cong^ress  to  convert  the  United  States  to  the  metric 
system ^  but  they  were  unsuccessful.     Hov^ever^  the  United 
States^  as  a  member  of  the' General  Conference  on  Weights  and 
Measures^  had  been  involved  in  redefining  the  metric  system 
and  its  units  in  an  effort  to  correct  some  inconsistencies 
that  had  developed. 

When  the  metric  system  had  begun ^  the  most  pressing  need 
was  to  standardize  units  of  measure  used  in  the  exchange  of 
goods  and  services.     Later^  world  growth  o&  science  and  tech- 
nology led  to  the  requirement  for  additional  measurement  units 
other  than  the  meter  and  the  kilogram  for  length  an^  weightr 
respectively.     The  new  units  were  sometimes  established  <^y 
different  scientific  methods^  and  this  often  resulted  ih  more 
than  one  metric  unit  for  measuring  the  same  physical,  q^a^tity. 
ThuSf  in  effect  several  metric  systems  w^re  used' ai^ound  the 
world . 

■    '  ^  .  ■  .  "\ 

The  General  Conference  decided  that  an  intfernatipnal, 
system  was  needed  to  standardize  the  metric  system  on  a"  world- 
Wide  basis.     To  meet  this  need ^  the  General  Conference^  in 
1960^  adopted  an  extensive  revision  and  simplif ication-^of  the 
system'.     This  new  metric  system  was  formally  given  the  name 
"Systeme  International  d'Unites"  (International  System  of 
Units).     ThuSf  a  modernized  international  measurement  sys- 
tem became  available  for  use  by  all  countries.     However ^ 
many  nations  have  been  slow  to  adopt  the  new  metric  system 
in  its  entirety.  ]  ' 

The  General,  Conference  also  decided  to  abandon  the  meter 
bar/  which  had  served  as  t]he  international  standard  of  iength> 


find  substitute  a  wave  length  ofMight*  1/    This  was  a  return 
to  use  of  a  measurement  standard  found  Tn  nature/  and  it 
could  be  produced  with  great  accuracy  by  a  well-equipped 
laboratory* 

The  U>S>  metric  study  ' 

After  10  'years  ^of  similar  bills  being  considered  in  the 
Congress^  the  Metric  Study  Act  (Public  Law    90-472)  became 
law  in  August  1968.     The  act  directed  the  Secretary  of  Com- 
merce to  „  ^  -  . 

— determine  the  impact  qai  the  United  States  of  the  in- 
creasing use.  of  the  me'^tric  system; 

-rconsider  the  desirability  and  practicability  of  in- 
creasing its  use  in  the  United  States; 

— study  the  feasibility  of  retaining  and  promoting  engi- 
neering standards  on  the  basis  of  the  customary  system; 

.  -reexamine  the  effects  on  international  trade^  foreign 
relations /  national  security/  and  also  the  practical 
difficulties  of ^greater  use  of  the  metric  system;  and 

--evaluate  the  costs  and  benefits  of  alternative  courses 
of  action  that  the  United  States  might  take. 

The  Secretary  of  Commerce  delegated  responsibility  for 
conducting  the  study  to  the  National  Bureau  of  Standards 
(NBS).     NES  generally  used  questionnaires  and  hearings  sup- 
plemented by  individual  investigations  of  the  manufacturing 
industry  and  nonmanufacturing  business;  consumers;  the  Depart- 
ment of  Defense;  Federal  civilian  agencies;  and  the  areas, of 
education ,  international  trade ,  engineering  standards  /  inter- 
national standards^  commercial  weights  and  measuries ^  and  the 
history  of  the  metric  system  controversy  in  the  United  States. 
The  results  of  each  area  were  published  in  separate  volumes. 
The  public  hearings  were  summarized  and  analyzed  in  another 
volume. 

As  the  metric  study  progressed/  the  study  group  conclud- 
ed that  the  United  States  is  already  increasing  its  use  of 
the  metric  system  and  that  sooner  or  later  the. United  States 
will  probably  become  predominantly  metric.     Thus^  the  study's 


1 /The  length  of  a  meter  was  redefined  as/1  ^  6/!s0/ 763. 73  wave 
lengths  of  the  orange-red  line  produceo^y  krypton  86. 
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major  thrust  chaiiged  from  whether,  the  United  States  should 
convert  to  the  metric  system  to. -how— planned  or  unplanned. 

In  July  1971  the  Secretary  of  Commerce  issued  his  report 
JfA  METRIC  AMERICA,  A  Decision  Whose  Time  Has  Come."     The  re- 
port stated  that  eventually  the  United  States  will  join  the 
rest  of  the  world  in  using  the  metric  systfem  ag  the  predomin- 
ant common  language  of  measurement.     The  basis  for  this  con- 
clusion was  that  the  United  States  is  already  metric  in  some 
respects,  that  it  is  -becoming  more  so,  and  that  the  great 
majority  of  businessmen,  educators,  and  other  informed 
participants  in  the  study  reported  that  the  increased  use  of 
the  metric  system  is  in  the  best  interest  of  the  Nation.  The 
..specific,  recommendations  in  the  report  were:, 

— The  United  States  should  change  to  the  international 
metric  system  deliberately  ajid  carefully  through  a  co- 
ordinated national  program. 

—The  Congress  should  establish  a  central  coordinating 
body  to  guide,  the  change.  / 

—Detailed  conversion  plans  and  timetables  should  be 
worked  but  by  the  sectors  themselves  within  this 
framework .  .  - 

—Early  priority  should  be  given  to  educating  school- 
children and  the  public  at  -large  to  think  in  metric 
terms .    ■  ' 

/ 

—Immediate  steps  should  be  taken  by  the  Congress  to 

fostfer  U.S.  participation  in  international  standards 
activities.  ^  .  - 

— Any  conversion  costs  should  "lie  where  they  fall." 

—The  Congress  should  establish  a  10-year  time  frame  for 
^  the.  United  States  to  become  predominantly  metric. 

—There  should  be  a  firm  government  commitment  to  con- 
vert... .  ) 

The  report's  recommendations  did  not  settle  the  metric 
question.     Bills  to  implement  th«  recommendations  were  de- 
bated in  the  Congress  for  the.neJkt  several  years;  noneswere" 
passed.    Although  the  advantage^  and  disadvantages  of  metric  ' 
conversion  for  the  United -States  were  still  an  issue,  a-  major 
area  of  controversy  was  the  impartiality  and  completeness  of 
the  NBS  metric  study.     The  critics,  which  included  former  mem- 
bers of  the  study  group  and  its  advisory  panel,  contended  that 
NBS  was  biased  in  favor  of  conversion  while  performing  the 
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study  arid  reporting  the'results.     The  critics  did  not  believe ' 
that  the  study  adequately  addressed  the,  costs  and  benefits 
of^  cQnverting . 

"     Metric  conversion  legislation  was  passed  ^in  the  Senate 
in  1972  providing  for  a  predominantly  metric  America  within 
a  10-year  period.^  It  was  introduced  in,  the  House  where  no 
action,' was  tak^n.  .  In  the  following  year s  ^  .var  iouS  unsuccess- 
ful legislative  proposals  were  discussed.     Further  progress 
was  not  made  until  1975  when-  the  provision  for  a  predominantly 
metric  America  witjjin  10  years  was  dropped;    ,  '     '        '  , 

.  ■  ■ .  ^  *■ '  »  •  .''  I  ' 

\-  ■  In-the*  meantime/  the  Education  Amfendmerits  Act  of  \i974 
was' enacted.     It  included  a  section  authorizing  $10  million  • 
a  year  for  a  3-year  p^Liod  to  encourage  education  agencies 
and  institutions  to  prepare  st,udents  to  use  the  metric  sys- 
tem.    In  each  of  fiscal  years  1976^  1977^  and  1978^  .  $2.1  mil- 
lion was  appropriated  for  this  purpose i 

THE  METRIC  CONVERSION  ACT  OF  1^75  ■  ^ 

On  December  23^  1975/  the  Metr  ic  Conversion  Act  was  ^n- 
acted.     It  declared  that  the  policy  of  the  United  State sjMg 
to  coordinate  and  plan  the  increasing  use  of  the  nietr iqjj^^em 
and, provided  for  the  establishment  of  a  Ufitated  States  f^Hfc  ,, 
Board  to  coordih&e  voluntary  conversion  to  the  m e t r ic  ^^BBlff;* 
The  act  neith'er  provided  a  firm  commitment  to  convert  no^f^P?.. 
time  frame  to  go  by  and  left  unsettled  Che  question  of  who' 
should  bear  the  conversion  costs.    *No  financial  assistance  was 
provided  for  under  the  ac;^.  .  • 

The  act  did  not  stipi^late  whether  the  customary  or  met-^ 
ric  system  should  be  the  predominant  measurement  system  for 
use  in  thfe  United  States.     The  national  policy/  therefore,  is 
not  to  prefer  one  system  over  the  other  but  to  provide  for 
either  to  be  predominant  on  the  basis  of  the  voluntary  actions 
of  those  affected.  '  '   ;  ~ 

The  Metric  Board  ■ 

More  specif ically/  the  act  provided  that  the  Metric  Board 
be  comprised  of  17  members  appointed  by  the  President  with  the 
advice  and  consent  of  the  Senate.     The  members^  with  the  ex- 
ception of  the  chairman/  ar^  to  represent  the  following  sec- 
tors of  U.S.  .society:     engineering/  scientific  and  technical/ 
manufactur ing  /  commercial  and  retailing/  labor/  State  and  lo- 
cal government,,  small  business*/  construe tio*n /  education,  and 
standards-making.     In  add! t ion /  four  at-large  members  are  to 
represent  consumers  and  other  interests  cons.idered  suitable 
by  the  President.     Labor  and  small  business  are  to  be  repre- 
sented by, two  members.     The  other  sectors  are  to  each  have  one 
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representative.     The  members  are  to  serve  staggered  terms  of 
from  2  to  6  years,  ^All  may  be  appointed  to  an  additional 
6-year  term. 

■  » 

The  Metric  Board  is  to  devise  and  carry  out  a  broad  pro- 
gram of  planning^  coordina'tior^^  and  publ  ic  education  ^  consis- 
tent with  other  national  policy  and  interests^  with  the  aim 

•  of  implementing  the  policy  set  forth  in  the  act.     It  is  to 
serve  as  a  focal  point  for  voluntary  conversions  to  the  met- 

•    ric  system.     It  has  no  compulsory  powers  to  require  any  sec- 
tor of  the  economy  to  convert.     In  this  regard^  the  Board  is 
not  to  advocate  metrication  but  is  to  assist  various  sectors 
when  and  if  they  choose  to  convert.     The  act^  however ^  pro- 
vided  that  the  Congress  could  give  the  Board  .such  powers  at  a 
later  date. 

In  carrying  out  the  program^  the  Board-  is  to- 

..  —consult  with  and  take  into  account  the  interests^ 

views,  and  conversion  costs  of  commerce  and  industry^ 
— J  including  small  business ^  consumers ^  labor ^  government 

agencies  at  all  levels^  metric  conversion  groups^  and 
such  other  individuals  or  groups  as  are  considered 
appropriate;  ' 

— provide  for  appropriate  procedures  to  obtain  the  views 
of  affected  groups ; 

— ^publicize  proposed  conversion  programs/and  provide  an 
opportunity  for . interested  groups  or  individuals  to 
submit  comments; 

— encourage  activities  of  standatd ization  organizations 
C  to  develop  or  revise  engineering  standards  on  a  metric 

measurement  basis  and  to  take  advantage  of  opportuni- 
ties to  promot^ rationalization y  improvements  of  de- 
sign^ reduction  of  size  variations^  and  other  opportu- 
nities ; 

— encourage  the  retention  in  metric  language  of  those 
U.S.  standards  which  are  internationally  accepted  or 
'of  superior  technology; 

— consult  and  cooperate  with  foreign  governments  and  in- 
ternational organizations  to  gain  international  rec- 
ognition for  metric  standards  proposed  by  the  United 
States  and,  during  U.S.  conversion ^  to  encourage  re- 
tention of  equivalent  customary  unit;;5  (usually  by  way 
of  dual  dimensions)  in  international  standards  or  rec- 
ommendations; 
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— assist  ^he  public;  through  information  and  education 
)  programs  f  to  become  familiar  with  the  meaning  and  ap.- 
plicability  of  metric  terms  and  measures;    \    .  . 

T-collectf  analyze /and  publish  information  about  the 
extient  of  usage  of  metric  measurements; '  evaluate  the 
costs  and  benefits,  of  metric  usage;-  and  make  efforts 

.   to  minimize  any  adverse  effects  resulting  from  in- 
creasing metric  usage;  and 

,  --conduct  research, and  surveys^  publish  the  results/ 
and  recommend  to  the  Congress  and  the  President 
appropriate  actions  toj  deal  with  any  unresolved  prob- 
lemS/  issues^  and  questions  associated  with  metric 
conversion  or  usage. 

The  act  mentioned  several  areas  that  the  Metric  Board 
may  study/  but  to  which  it  was  no^t  limited.     These  are  the 
(1)   impact  pn^workerSf  such  as  cost  of  tools  and  training^ 
and'on  different  occupations  and  industries ^   (2)  possible 
iricreased  costs  to  consumers/   (3)  impact  on*  society  and  the 
economy^   (4)  effects  on  small  business^   (5)  impact  on  the 
U.S.  international  trade  position^   (6)  appropriateness  and  . 
methods  for  using  procurement  by  the  J^ederal  Government  as 
a  means  to  implement  conversion/   (7)  proper  conversion  or 
transition  period  in  particular  sectors  bf  society/  and  (8) 
consequences  for  national  defense.  e  * 

..  ^  f 

The  Board  is  required  to  submit  annual  reports  to  the 
Congress  and  the  President  on  its  activities  and  the  stab^ 
^ind  projections  for  the  conversion  process.     These  reports 
'may  include  recommendations  for  legislation  or  executive  ac- 
tion needed  t^o.  implement  conversion  programs  accepted  by'  the 
Board.     Not  later  than  1  year  after  the  Congress  appropriates 
money  for  the  Boards  the  Board  is  tb  submit  a  report  on  the 
need  to  provide  an  effective  mechanism  for  converting  custom- 
ary units  to  metric  units  in  laws  and  regulations^ on  a  coor- 
dinated ^nd  timely  basis  in  response  to  voluntary  conversion 
programs  adopted  and  implemented  by  various  sectors-of  the 
economy . 

The  Metric  Board  is  to  be  independent  of  any  department 
or  agency.     It  can  establish  an  executive  committee  and  other 
operational  committees  it  considers  desirable/  has  contract 
authority/  and  is-  authorized  to  conduct  hearings  as  appropri- 
ate.    The  Board  is  to  operate  through  an  executive  director 
and  necessary  staff  personnel. 

The ' 17  member s  of  the  Metric  Board  were  nominated  by  the 
President  and  confirmed  by  the  Senate  during  the  first^half 
of  1978.     Although  the  Board  has  m.et  several  tiirieS/  it  had 
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not  become  fully  operational  at  the  time  this  report  went  t( 
print.     In  the  Senate  Committee  report  on  the  1975  Act,  it 
was  estimated  that  the'  Board  would  need  $2  million  for  the 
first  year  and  $3  million  per  year  thereafter.  -The  Board  re- 
guested  $1.8  million  for  its  first  full  year  of  operation. 

METRIC  ORGANIZATIONS  •  ^     '  ^ 

There  are  two  major  metric  organizations:     the  American 
National  Metric  Council  (ANMC)  and  the  U.S.  'Metric  Association 
AMMC^  a  nonprofit  organization,  was  established  in  1973-  by 
Pi^iv^e  sector  initiative  under  the  auspipes  of  the  American 
Natiolflal  Standards  Institute  (ANSI)  to  dssist  all  segments  of 
the  U.S.  economy  in  planning ,  coord inating ,  and  implement ing 
the  voluntary  change  to  the  metric  system.     On  July  1/1976, 
ANMC  because  an  independently  incorporated  organization .  It 
is  located  in  Washington,  D.C. 

The  core  of  the  ANMC  is  its  sector  committees  which 
coordinate  the  metric  activities  in  their  respective  segments 
of  the  economy.    'The  sector  committees  are  mad^  up  of  repre- 
sentatives of  industry,  government,  labor,'  education,  and 
other  groups  as  deemed  appropriate.     The  more  than  30  sector 
committees  are  grouped  under  5  coordinating  committees:  ma- 
terials, engineering  industries,  construction  industries ,  con- 
sumer products,  and  education  and  industrial  training. 

ANMC  expects  to  play  , a  key  role  in  providing  input  and 
assistance  to  the  U.S.  Metric  Board  when  it  becomes  active. 
It  does  not  foresee  being  absorbed  by  the  Metric  Board  but 
continuing  to  serve  as  the  focal  point  for  conversion 
activities  in  the  private  sector,  possibly  with  some  funding 
from  the  Metric  Board.  g 

The  U.S.  Metric  Association,  founded  I'n  1916,  is  a  non- 
profit organization.     Its^main  goal  has  been  advocating  and 
promoting  the  use  of  the  metric  system  as  the  primary  measure- 
ment system  in  the  United  States.     This  has  been  carried  out 
priniarily  by  means  of  publications,  meetings,  and  the  indi- 
vidual activities  of  its  members.     Its  membership  through  the 
years  has.  consisted  mainly  of  scientists,  engineers^  and  edu- 
cators.    The  Association  is  located  in  Boulder,  Colorado./ 

SCOPE  OF  STUDY 

We  discussed  metrication  with  numerous  off icials  of  trade 
associations,  individual  companies >  Federal  and  State  govern^ 
ments,  and  other  organizations  in  the  various  sectors'of  U.S. 
society.     Questionnaires  were  mailed  to  1,400  small  business- 
es—over 70^  percent  resp|onded;  the  500  largest  industrial  cor- 
porations--over  80  percent  responded;  all  State  governments 
and  State  education  agencies — 92  and  100  percent  responded. 
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riespectively ;  and  400  associatioivs  in  the  bi|ilding  and  con- 
struction industry--over  75  percerat— responded .     The  question- 
naires used  are  appended  to  their  'respective  chapter  in  this 
report.     We  contracted  with  a  public' opi-nion  polling  organi- 
zation to  -conduct  a  survey  of  consumer  views  on  the  metric 
system.     Relevant  legislation  was  also  reviewed. 

• 

We  also  discussed  metrication  wiith  officials  of  Canada's 
metric  commission  and  the  United  Kingdom ' s  metrication  board 
as  well  as  with  several  Canadian  and  Br itish  industry 
representatives.     Pertinent^  available  documents  on  metri- 
cation in  Australia^  Canada>  New  Zealand^  and  the  United 
Kingdom  were  reviewed.     The  data  we  obtained  was  not  evaluated 
in  detail  for  its  validity. 

Further/  we  had  a  group  of  consultants  knowledgeable  in 
various  fields  but  having  different  views  on  metrication  re- 
view our  tentative  findings  and  conclusions.     The  positions 
taken  in  this  report ^  however^  are  those  ultimately  arrived 
at  by  the  General  Accounting  Office.     Following. is  a  listing 
of  these  consultants  and  their  affiliation  at  the  time  we 
consulted  with  them. 

— Dr.  George  Ecklund^  Director /Of f ice  of  Economic 
Research^  U.S.  International  Trade  Commission 

< 

--Mr.  Thomas  A«  Hannigan^  Administrative  Assistant  to 
the.  International  Secretary ^  International  Brotherhood 
of  Electrical  Workers 

— Dr.*  Robert  Johnson/  Vice  President  Engineering^ 
Burroughs  Corporation 

—Dr.  Lee  Richardson^  President ^  Consumer  Federation  . 
of  America 

— Mr.  Roy  P.  Trowb^ridgey  Director^  Engineering  Standards^ 
General  Motors  Corporation 

— ^^Dr.  Rober  t  C.  Turner  ^  Professor  ^  Graduate  School  of 
Business y  Indiana  University 


We  wish  to  express  our  appreciation- to  those^  both  in  the 
private  and  public  sectors/  that  helped  us  during  the  course 
of  our  study.  •  They  are  too  numerous  to  thank. per sonally .  The 
associations^  companies /  organizations/  and  governmental  agen-« 
cies  who  contributed  information  for  this  report  are  listefl 
in  Annex  I . 
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CHAPTER  2 

THE  METRIC  SYSTEM 

Although  many  Americans  have  probably  heard  or  seen.\^ef- 
erences  to  metric  terms  or  units ^  they  are  probably  unfamil- 
iar to  a  large  extent  with  the  metric  system  and  its  units. 
The  degree  of  knowledge  of  any  measiarement  system  will  vary  ^ 
by  individual.     Accountants ^  homemakers^  police  officers^  or 
layers  in  tHeir  day-to-day  activities,  probably  use  only  a  . 
few  measuremen-t  units.     On  the  other  hand^  chemists^  physi-  * 
cists y  astronomer s^y  and  engineers  are  concerned  with  a  much 
greater  number  of  units^  many  of  which,  would  seem  complex  and 
technical  to  large  parts  of  the  population.' 

The  first  section  of  this  ^bfapter,  is  a  discussion  of  the 
metric  units  that  the  majority  of  the  general  public  may  use 
and  see  during  their . day-to-day  activities  if  the  United 
States ^converts  ro  the  metric  system.     The  second  section  is 
a  brief  description  of  the  system's  general  structure. 

METRIC  UNITS  FOR  EVERYDAY  USE 

If  met^ric  becomes  the  predominant  measurement  system  in 
the  United  States^  most  Americans  probably  will  be  concerned 
with  only  a  few  of  the  units.     The  more  commonly  used  units* 
would  be  the  meter;  liter^  gram^  degree  Celsius ^  pascal>  and* 
joule.     Also^  the  prefixes  milli  (1/1^000)^  centi  (1/100)/ 
and  kilo  (IfOOO)  would  comm^only  be  used  with  some  of  the .  . 
units  to  form  multiples  and  subntultiples  of  the  units. 
For  example f  kilovcould  be  added  to  gram  to  form  kilogram 
(1,000  grams).     Beuow  is  a . discussion  of  how  these  units  com- 
pare to  the  customary  units  that  they  would  probably  replace. 

The  meter  would  replace  the  yard  as  a  measurement  of 
length.     A  meter  is  slightly  longer  than  a  yard,  about  1.1 
yards  or  about  39  inches.     The  figure  below  shows  the  compar- 
ative sizes  of  a  yard  and  a  meter.  .  . 


1  METER 


1  YARD 


(COMPARATIVE  SIZES  ARE  SHOWN) 

■  2-1- 


Millimetsrs  and  centimeters  would  be  used  instead  of 
inches  and  fee't.     A  millimetlr  is  about  the  diameter  of  the 
wire  used  in  a  paper  clip        ^"""TN   while  a  centimeter 
IS  a  little  more  than  the  V-^^^^^^ width  of  a  paper  clip; 
or  about  0.4  inch.     About  2.54  centimeters,  or  25.4  millime- 
ters, equal  an  inch.     A  foot  is  slightly  longer  than  300  mil- 
limeters, or  30  centimeters. 
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(NOT  TO  SCALE) 

Kilometers  would  be  used  for  distances  in  place  of  miles 
A  kilometer  is  somewhat  further  thaji  half  a  mile,  or  about  - 
0.6  miles.     Speed  would  be  e'xpressefl  in  kilometers  per  hour., 
The  national  55-miles-per-hour  speed  limit,  for  instance, 
would  probably  become  90  kilometer s  .per  hour ,  which  is  about 
1-mile-per-hour  faster.     In  the  example  illuSftrated  below,  80 
kilometers  per  hour  is  equal  to  about  50  miles- per  hour. 


\ 


The  kilogram  and  gram  would  be  the. units  for  weight  in-, 
stead  of  the  pound  .and'ounce.     A  kilogram  equals^jabput  2.2 
pounds  and  would  be  us.ed  for  larger  litems .     Grams  -would  be 
used  for  weighing  smaller  iterris^.     There  are  slightly  more  than 
28  grams  in  an  ounce.     One  gram'.Veighs  about  the  same  as  a 
pa!per,tclip.        ^  '/^^ 


1  KILOGRAM 


1  POUND 


Liters  would  replace  gallons  and  gu'arts  for  volurfe.x  A 
liter  is  about  6  percent  more  than  a  quart.     A  tankfup'ot  gas 
that  may  have  been  20  gallons  would  be  76  liters,*,    A-m:iter  of 
milk  would  probably  take  the  place  of  the<  guar  t'contaSLnesr .  A 
gallon  of  paint  would  probably  be  supplanted  by'^  4-lit^  can. 
Milliliters  would  be  used  for  smaller  volume.     A  haXf-pin»t 
container  may  be  replaced  by  a  250-mill il iter  Qgntainerf., 


Temperatures  would  be  given  i,n  degree  Celsius  (formerly 
centigrade)  rather  than  in  degree  Fahrenheit.     Water  freezes 
at  zero  degrees  Celsius  and  boils  at  100  degrees  Celsius. 
Body  temperature  is  37  degrees  rathe*  than  98.6  degrees. 


A  temperature  of  20  degrees  Celsius  would-be  a^mild  day 
(68  degrees  Fahrenheit),     A  temperature  of  10  degrees  Celsius 
would  be  about  50  degrees  Fahrenheit,     Forty  degrees  Celsius 
would  be  heat-  wave  conditions  (104  degrees  Fahrenheit)  •  The 
following  depicts  the  difference  between  25  degrees  in  Celsius 

and  Fahrenheit, 

.\  ,  .         •         '  " 

0m 


Bregrees  Celsius  can  be  converted  to  degrees  Fahrenhe it  by 
multiplying  the  Celsius  temperature  by  9/5  and  then  adding  32, 
Degreeis  Fahrenheit  can  be  converted  to  degrees  Celsius  by  mul- 
tiplying degrees  Fahrenheit  by  5/9  after  subtracting  32, 

Kilopascals  would  replace  pounds  per  square  inch  for 
pressure.     A  tire  with  an  air  pressure  of  30  pounds  per  square 
inch  would  have  about  ,210  kilopascals  of  air  pressure.  Pounds 
per  square^inch  can  be  converted  to  kilopascals  by  multiplying 
pounds  perfsquare  inch  by  a  factor  of  6. 895 . 

'  V  ; 

Joules  would  be  counted  rather  than  calories.  Converting 
to  metric  would  mean  that  a  piece  of  pie  with  750  calories 
would  have  about  3^000  joules.     Calories  can  be  converted  to, 
jbules  by  multiplying  calories  by  a  factor  of  4.19.- 


METRIC  CONVERSION  FACTORS 
Approximate  Conversions  to  Metric  Measures 


Symbol 


When  You  Nfiow 


Multiply*  by 


To  Find 


Symb 


LENGTH 


in 
ft 
yd 

mi 


m|2 


oz 
lb 


inches 

2.5 

feet 

30 

yaras 

Allies 

1.6 

AREA 

square  inches 

6.5 

*8i|uare  feet 

.  0.09 

square  yards 

0.8 

square  miles 

.     -Cfi  2.6 

acres 

0.4 

MASS  (weight) 

ounces 

28 

pounds 

0.45 

short  tons 

0.9 

(2000  lb) 

VOLUME 

centimeters 
centimeters 
meters  ' 
kilometers 


square  centimeters 
square  meters 
square  meters 
sqpare  kilometers 
hectares 


grams 
kilograms  > 
metric  tony 


cm 
cm 
m 
km 


cm 

km 
ha 


g 

kg 
t 


tsp 

teaspoons 

5 

Tbsp 

tablespoons 

15 

ft  oz 

ftuid  ounces 

^30 

c 

.  cups 

0.24 

pt 

pints 

0.47 

qt 

quarts 

0.95 

gat 

gat  Ions 

3.8 

ft^ 

cubic  feet 

0.03 

yd^ 

cubic  yards 

0.76 

milliliters 
milliliters 
milliliters 
liters 
liters 
liters 
liters  .  ' 
cubic  meters 
cubic  meters 


mL 

mL 

mL 

L 

L 

L 

L 

m^ 


TEMPERATURE  (exact) 


Fahrenheit 
temperature 


5/9  (after 

subtracting 

32) 


Celsius 

temperature 


Note:    This  chart  is  buad  on  Nationat  Bureau  of  Standards'  publicationi. 
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m   a 


Symbol 


cm 
m 
m 
km 


Approximate  Conversions'from  Metric  Measures 
When  You  Know  Multiply  by  To  Find 

LENGTH 


milliliters 
centimeters 
meters 
.  meters  ' 
kilom«r|tert 


0.04 

0.4 

3.3 

1.1 

0.6 


Inches 

Inches 

feet 

yards 

miles 


Symbol 


in 
in 
ft 

yd 

mi<^ 


km*" 
ha 


AREA 


square  centimeters^  0.16 

square  meters            ~  1.2 

square  kilometers  /  0.4 

hectares  (10  000  m^)  2.5 


square  Inches 
square  yards 
square  miles 
acres 


g 

kg 
t 


MASS  (weight)  .  ^ 


grams  0.035 
kilograms      '  2.2 
matrk:  tons  (1000  kg)  1.1 


ounces 
pounds 
short  tons 


oz 
lb 


VOLUME 


ml 

L 
L 


milliliters 
liters  . 
liters 
'  liters  , 
cubic  meters 
cubic  meters 


0.03 
2.1 
1.06 
0.26 
35 
1.3 


fluid  ounces 
pints 
quarts 
gallons 
cubic  feet 
cubic  yards 


fl  oz 

pt 

qt 

gal 

ft^ 

yd^ 


TEMPERATURE  (exact) 


Celsius 
temperature 


9/5  (then 
add  32) 


Fahrenheit 
teinperature 


■     ■     *  " 
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0 
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Note:    This  chart  it  .^od  on  National  Bureau  of  Standards'  publications. 
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THE  METRIC  SYSTEM 


Thcu^etric  system  specified  by  the  Metric  Conversion  Act 
of  1975  i^s^he  International  System  of  Units  (SI)^  established 
by  the.  General  Conference  on  Weights  and  Measures  in  1960  and 
interpreted  or  modified  fox  the  United  States  by  the  Secretary 
of  Commerce.     The  General  Conference  has  made  some  changes  in 
the  SI  system  since  1960.     f'urther  requirements  or  chap^es 
are  anticipated  as  the  need  arises.     The  Assistant  Secretary 
.  of  Commerce  for  Science  and 'Technology ^  who  was  delegated  by 
the  Secretary  of  Commerce  the  responsibility  for  interpreting 
the  ^I  system  for  U.S.  use^  in  carryirig  put  this  responsibil-^; 
ity  has  incorporated  these  changes  and  made  some  other  sliqh>'^ 
variations,  '    .  v  ' 

The  general  characteristics  of  the  system  have  remained 
the  si&me.     All  units  are  derived  from  seven  base  units,,  and 
there  is  only  one  recognized  unit  for  pach  Dhysic^l  cfuantity— 
the  meter  for  lengthy  the  kilogram  for-mass^  etc.     A  major 
characteristic  is  that  the  SI  system,  is  decimal — based  on-10. 
The  multiples  and  submultiples  are  formed  by  adding  any  1  of 
16  prefixes  to  the  units/  resulting  in  Such  terms  as  the  mil- 
limeter and  centimeter.     Each  unit  and  prefix  has  an  interna- 
tionally agreed  symbol  whicH^  according  to  the  aqgeement^  was 
•to  be  the  same  in  any  language. 

General  structure  of  the  SI  system 

the  SI  system  is  made  up  of  three  categories  of  measure- 
ment units:     base^  Supplementary ^  and  derived.     The  16  pre- 
fixes indicating  decimal  multiples  and  submultiples  are  used 
with  these  units  to  move  up  and  down  the  scgle  of  measurement. 
Currently^  there  are  seven  base  units ^  two  supplementary 
units^  and  numerous  derived  units.     In  addition/  some  non-SI 
units  may  be  ijsed  with  SI  units.     However^  not  ev^^ryone  has 
to  be  .concerned  with  all  these  units  or  prefixes. 

Base  and  supplementary  units 

^     The  base  units  serve  as  the  foundation  for  the  SI  system. 
Base  units  are  not  more  basic  or  fundamental  than  the  other 
Si  units  but  rather  are  considered  to  have  independent  dimen- 
.sional  or  measurement  properties.     They  form  the  base  f,rom 
wh^Mh  the  other  units  can  be  mathematically  derived.     For  ex- 
amoie^  a  meter— the  base  unit  for  length^ — multiplied,  by  a  meter 
is  a  square  meter >  the  unit  for  area.     In  addition  to  the  sev- 
en base  units^  there  are  two  units  about  which  the  General 
Conference  is  undecided  as  to  whether  they  should  be  base 
units  or  derived  units.     They  are  called  supplementary  units 
and  may  be  treated  either  way. 
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RELATIONSHIPS  QF  SI  UNITS  WITH  NAMES  , 


BASE  UNITS 


DERIVED  UNITS  WITH  SPECIAL  NAMES 


MWton  _  -  (k|'in/i^) 


THERMOOYNAMIC  TEMPERATURE 


SOLID  ANGLE 


LUMINOUS  FLUX 


SOLID  LINES  INOICATE  MULTIPLICATION; 
^BROKEN  LINES.  DIVISION 
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The  base  and  supplementary^  units  with  their  symbols  are 
listed  below.  v_ 


Base  Units 

Quantity 

Base  Un^t  name 

Symbol 

length 

meter 

m 

mass 

kilogram 

kg 

time 

second 

s 

electric  current 

ampere 

^  A 

thermodynamic  temperature 

kelvin 

K 

amount  of  substance 

mole 

mol 

luminous  intensity 

candela 

/ 

y  cd 

SuppleiDentary  Units 

Quantity 

Supplementary  Unit 

Symbol 

plane  angle 

radiaQ^ 

rad 

solid  angle 

steradian           ^  * 

sr 

Perked  units 

Measurement  units  for  all  other  Quantities  are  mathema- 
tically derived  from  the  above  nine  units  according  to  the 
rules  of  algebra.     Eighteen  of  the  derived  units  have  beerl 
given  special  names  rat:her  than  being  expressed  in  terms  of 
other  units.     These  special-named ^  derived  units  are  shown 
on  the  following  page. 


r 
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SI  derived  units  with  special  names 


Si  unit 

villa  nil  ly  » 

1^1  <m  MAM 

Sym- 

expression 
in  terms 

Expression 
in  terms 

bol 

of  other 

Ulll  i9 

of  SI  base 
units 

-' 

frequency  ; 

hertz 

Hz 

s-l' 

force  ) 

newton 

N 

m  •  kg  •  s'-* 

pressure,  stress 

pascal 

Pa 

N/m2 

m-l 

•  kg  •  s-2 

energy,  work,  quantity 

of  heat 

joule 

J 

N  •  m 

m2. 

kg  •  s-2 

power,  radiant  flux 

watt 

W 

J/s 

m2. 

kg  •  s-3 

quantity  of  electricity. 

* 

electric  charge 

coulomb 

c 

A  •  S 

s- A 

electric  potential, 

potential  difference. 

kg  •  s-3  •  A-1 

nlectrnmotl\/e  forcn 

volt 

V 

W/A 

m2. 

capacitance 

.  farad 

F 

C/V 

m-2 

kg-1  •  s4  .  A2 

electric  resistance 

ohm 

V/A 

m2. 

kg  •  s-3  .  A-2 

conductance 

Siemens  , 

s 

A/V 

m-2 

kg-1  •  s3  .  A2  . 

magnetic  flux 

weber 

Wb 

V-s 

m2. 

kg  .  s-2  .  A-1 

magnetic  flux  density 

testa 

T 

Wb/m2 

kg  •  i 

inductance 

henry 

•  H 

Wb/A 

m2  . 

kg  •  s-2  .  A-2 

Celsius  temperature 

degree 
Celsius 

oc 

K 

luminous  flux  ^ 

lumen 

Im 

cd  •  sr 

illuminance 

lux 

Ix 

Im/m2  - 

m-2 

cd  •  sr 

activity  (of  a  radionuclide) 

becquerel 

s-1 

absorbed  dose,  specific 

energy  imparted^  kerma. 

m2. 

absorbed  dose  index 

gray 

Gy 

J/kg 

s-2 

The  newton,  for  instance,  is  the  force  required  to  accelerate 
1  kilogram,!  meter  per  second  squared. 

The  numerous  other  derived  units  are  expressed  in  terms 
of  other  units.     Examples  of  these  are  given  in  the  following 
tables.  ^ 


2-11 


\42 


Examples  of  Si  derive^  units  iexpressed  by  means  of  special  names 


SI  unit 


Quantity 


Name 


Symbol 


Expression 
in  terms  of 
SI  base  units 


V 

dynamic  viscosity 
moment  of  force 
surface  tension 
power  density,  he^t  flux 

density,  irradiahce 
heat  capacity,  entropy 
specific  heat  capacity, 

specific  entropy 
specific  energy 
thermal  conductivity 
energy  density 
electric  field  strength 
electric  charge  density 
electric  flux  density  • 

permittivity 
permeability 
molar  energy 

molar  entropy,  molar  heat 

capacity 
exposure  (x  andyrays) 
absorbed  dose  rate 


pascal  second 

Pa  •  s 

m-1  •  kg  •  s'l 

newton  meter 

N  -m 

m2  .  kg  •  s-2. 

newtbn  per  meter 

N/m 

:   kg  - s-2 

watt  per  square  meter 

W/m2 

kg  .  8-3 

joule  per  kelvin, 

J/K 

m2  .  kg  •  s-2  .  K-1 

joule  per  kilogram  » 

kelvin 

J/(kg  . 

K) 

m2  .  s-2  .  k'1 

joule  per  kilogram 

J/kg 

m2  .  s-2 

watt  per  meter  kelvin 

W/(m 

K) 

m  •  kg  .  s-3'.  K'l 

joule  per  cubic  meter 

J/m3 

m-1  •  kg  •  s'2 

volt  per  meter 

V/m 

m  •  kg  •  s-3  .  A-1 

coulomb  per  cubic  meter 

p/m3 

m'3  •  $  .  A 

coulomb  per  square  " 

meter 

C/m3 

m-2  •  s  •  A 

farad  per  meter 

F/m 

m-3  .  kg-1  •  s^  •  a2 

henry  per  meter 

H/m 

m  •  kg  •  s-2  .  /^•2 

joule  per  mole      '  ^ 

J/mol 

m2  .  kg  •  s-2  •  mol-1 

joule  per  mole  kelvin  ~  , 

J/(mol 

•K) 

m2.  kg- s-2.  K-1  ttwI-I 

coulomb  per  kilogram 

C/kg 

kg-1    s  •  A 

gray  per  second 

Gy/s 

m2  •  s'3 

•Examples  of  Si  derived 'units Expressed  in  terms  of  base  units 


SI  unit 

Quantity  ' 

Name 

Symbol 

area 
volume 

speed,  velocity 
acceleration 
wave  number 
density,  mass  density  ' 
current  density  " 
magnetic  fielid  strength 
concentration 

(of  amount  of  substance) 
specific  volume 
luminance 

square  meter 

cjubic  meter 

meter  per  second 

meter  per.second  squared 

1  per  meter 

kilogram  per  cubic  meter 
ampere  per  square  meter 
ampere  per  meter 

mole  per  cubic  meter                       .  *. 
cubic  meter  per  kilogram 
candela  per  square  meter 

m2 

m3 

m/s 

m/s2 

m-1 

kg/m3 

A/m2 

A/m 

mol/m3 

m3/ka 

cd/m2 

Prefixes 


The  metric  system  is  decimal  because  prefixes  are  used 
to  indicate  multiples  and  submultiples  o^f  10.     For  example^ 
kilo  (1>000)  can  be  combined  with  meter  to  form  kilometer 
(1,000  meters).     Mill  i"^(  1/1 , 000  or  0.001)  also  can  be  used 
with  meter  to  form  millimeter  (1/1,000  of  a  meter).     The  16 
approved  prefixes  are  listed  on  the  following  page. 
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SI  Prefixes 


Multiplication  Factors 

Prefix 

SI*  Symbol 

1  000  000  000  000  000  000 

a 

10^8 

exa 

E 

1  000  000  000  000  000 

s 

peta       '  ^ 

V  P 

1  000  000  000  000 

tera 

T  ' 

1  000  000  000 

> 

giga 

M 

1  000  000 

10^ 

mega 

1  000 

103 

kilo 

100 

102 

hecto 

10 

= 

10^ 

deka 

da 

0.1 

'  .  '         *                     ^  0.01 

s 
a 

10-1 

io:2 

deci 
oenti 

d 
c 

0.0011/ 

xs 

10-3 

milli 

m 

0.000  001 

33 

10-6 

micro 

M 

0.000  000  001 

10-^, 

nano 

n 

0.000  000  000  001 

10-12  ' 

pico 

P 

0.000  000  000  000  001 

10  .-15    i  , 

femto 

f 

0.000  000  000  000  000  001 

ts. 

 Vj 

atto 

a  . 

It  should  be  noted  that  t:he  kilogram^  rathe^  than  thfe  gram^ 
is  used  as- the  SI  unit.     It  is  the  only  SI  unit  with  a  pre7 
fix.     Because  doublp  prefixes  are  not  to  be  used  ^  the  above 
^et.  of  prefixes  should  be  used  with  the  gram  rather  than  the 

kilogram.  ^' 

•  ■  •  '/ 

'Approved  non-SI  units 

Certain  units  which  are  not  part  of  the  SI  system  are 
used  so  widely  that  the  Assistant  Secretary  of  Commerce  con- 
siders it  impractical  to  abandon  them.     The  minute  (of  time) ^ 
hour^  day^  liter ^  metric  ton ^  and  hectare;  and  the  degree^ 
minute,  and  second  of  angle  are  acceptable  for  continued  use 
in  the  United  States  with  SI  units.     These  areoften  consid- 
ered more  practical  for  everyday  use.     For  example,  since  the 
second  is  the  SI  base  unit  for  time,  1  hour  would  be  3.6  kilo 
seconds  (3,600  seconds).     Obviously  it  is  more  practical  to 
use  hour* 
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The  use  of  10  other  non-SI  units  is  accepted  for  a 
^     limite<3  time  in  the  United  States^  subject  to  future  review. 
These  include  the  internationally  used  nautical  mile  (1^852 
meters)^  the  knot  (1  nautical  mile  per  hour) ^  and  the  bar  (100 
'  kilopascals) .     Under  the  SI  system/these  would  be  replaced  by 
the  kilometer/  kilometer  per  hour /  and  the  kilopascal .  No 
time  frames  have  been  established  for  Phasing  out  these  units. 

Interpreting  and  modifying 
the  SI  system  for  U.S.  use 

The  Assistant  Secretary  published  the  initiaV^iflterpre- 
tation  and  modification  of  the  SI  system  for  U.S.  use  in  the 
December  10,  1976,  "Federal  Register."  1/    This  was  later 
amended  slightly  in  the  October  26,  1977,  "Federal  Register"  to 
adhere  to  recent  changes  approved  by  the  General  Conference  on 
Weights  and  Measures .  '  The  National  Bureau  of  Standards  first 
published  guidelines  for  use  of  the  metric  system  on  June  19, 
1975,  before  the  Metric  Conversion  Act,  at  the  request  of  the 
U.S.  Commissioner  of  Education.    -The  Education  Amendtnents  Act 
of  1974  (see  ch.  24)  also  had  specified  for  U.S>.  use  the  SI 
system  as  interpreted  and  modified  by^he  Secretary  of  Com- 
merce.    The  Secretary  delegated  thet^frei^^  to  NBS. 

The  Assistant  Secretary  has  ojil^tiightly  modified  the 
SI  system  for  U.S.  use.     For  example  ,j  the  ^hectare  vi^s,  an  ao-    .  ^. 
proved.  nor);^SI  unit  which  can  continue  to  be  used  wTth ' si      ^ , 
units.     The  General-  Conference  on  V7eights  and  Measures  con- 
siders the  hectare  to  be  a  non-SI  unit  that  is  approved  for  a 
.ylimited  time  subject  to  further  review.     This  is  a  small 
^^change  because  the  General  Conference  established  no  time 
'frame  for  phasing  out  the  hectare.     Other  modifications ~were 
to  specify  use  of  the  "er"  spelling  of  meter  and  liter  rather 
than  the  international  "re"  spelling  and  the  capital  "L"  ra- 
ther than  the  internationally, agreed  lowercase  "1"  as  the  sym- 
bol for  liter.  .  , 

These  modifications  have  been  controversial.     Some  would 
prefer  that  the  United  States  adopt  the  SI  system  in  its  en- 
tirety, with  the  internationally  agreed  spelling  and  symbols. 

 ,  — ^  .   9  '  . 

1/The  "Federal  Register"  is  a  document  published  daily,  Monday 
through  Friday,  by  the  General  Services  Administration.  It 
provides  a  uniform  system  for  making  regulations  and  legal 
notices  issued  by  Federal  agencies  available  to  the  public. 
These  include  Presidential  proclamations  and  Executive  or- 
ders. Federal  agency  documents  having  general  applicability 
and  legal  effect,  documents  required  to  be  published  by  act 
of  Congress,  and  other  Federal  agency  documents  of  public 
interest. 
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For  example /  the  automobile  industry  prefers  the  re  spelling 
of  liter  and  meter.     Others  believe  that  such  changes  are 
needed  if  the  sys^t^m  is  to  be  used  in  the.  United  States. 
For  example,  the  "Assistant  Secretary  determined  that  the  er 
spelling  for  meter  and  later  would  be  used  because,  it  would 
be  <[iore  familiar  to  most '^Amer  icans  .  .  The  capital  L  was  spec- 
ified as  the  symbol  for  liter  because  the  lowercase  1  on  the 
typewriter  and  in  print  is  little  or  no  different  from  the 
number  "1'."     This  could  cause  confusion.     The  script  "1/'  a 
possible  alternative f  is  not  on  many  typewriters  and  would 
cause  difficulties  in  typeset  mater ial ,  electronic  data  pro- 
cessfi.ng  ,  and  teleprinting  . 

■  }  ■  ■  ) 

Desirability,  of  some  SI  units  .  j. 

Some  disagreements  are  developing  over | the  desirability 
of  certain  SI  units.     The  pascal,  the  SI  unit  for  pressure, 
appears  to  be  the  major  unit  of  controversy.     Some  groups 
prefer  other  metric  units  for  pressure,  such  as  the  bar,  mil- 
limeters of  mercury,  arid  kilogram  force  per ^ square  centimeter . 

The  mag^  objection  to  the  pascal  is  that  it  is  too  small 
of  a  unit  witlT^ich  to  work.     It  takes  about  1  ,000  oascals  to 
equal  1  pound  per  square  inch.     A  bar,  for  instance,  is  equal 
to  100,000  pascals  or  about  14,5  pounds  per  sauare  inch. 

Another  objection  is  that  metr^i^nits,  such  as  the  bar, 
are  more  internationally  accepted  than  the  pascals  because 
many  metric  countries  use  them.     The  bar  and  millimeter  of 
mercury  are  also  used  to  some  extent  in  this  country.  In 
addition,  some  believe  that  a  change  to  pascal  will  increase  / 
confusion  and  the  chance  for  error.     The  expected  confusion 
would  result  because  new  units  are  being  used  and  the  pascal 
is  considered  too  abstract  or  difficult  to  visualize. 
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language  ^ 
Conversion  would  improve  or  help  maintain 

the  U.S.  foreign  trade  position 
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Conversion  is  inevitable  and  would  cost 

more  later 
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measurement  system 
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Conversion  would  cause  confusion 
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'THE  DEBATE 

Whether  the  United  States  shoul(^conver t  to  the  metric 
system  has  been  debated  almost  since  Ihe  Nation Vs  birth. 
The  debate  has  center ed  basically  around  the  advantages  and 
disadvantages.     Many  of  these  arguments  are  as  old  as  the  de- 
bate .itself.  .  . 

The  following  is  a  brief  description  of  the  generally 
ascribed  advantages  and  disadvantages.     We  have  not  evalu- 
ated these  on  an  overall  bas-isr,,^^wever  ^  they  are  addressed 
in  the  following  sections  of.>nis  reoort  as  they  relate  to 
the  various  segments  of  our  ^conomy. 

ASCRIBED  ADVANTAGES 

:;     Proponents  of  U . S .  . conversion  to  the  metric  system 
generally  support  conversion  because  of  the  following  cited 
advantages. 

The  metric  system  is  a»better 
measurement  system 

The  metric  system  was  developed  by  scientists.     It  is 
a  planned^  more  rational ^  simple^  and  coherent  system. 
There  are  only  a.  few<  basic  units — one  for  length/ one  for 
weighty  etc. — from  which  all  other  units  are  derived  in  a 
coherent  manner.     Prefixes  allow  expansion  and  contraction 
of  all  units  to  fit  the  full  measurement  range 'with  a  base 
number  of  10.     In  addition^  metric  has  a  more  fundamental  re- 
lations.hip,  to  human  anatomy.     People  'have  10  fingers  and  have 
long  learned  to  count  on  .them. 

Because  the  metric  systeip  is  :b  on  10  ^  it  is  easier 

to  compute  numbers.*  In  many  c^ses^  a  zero  is  added  or  a 
decimal  point  is  moved.     For  example^  to  calculate  the  num- 
ber of  meters  in  187  kilometers^  simply  multiply  by  1^000 
which  moves  the  decimal  point  three  places  to  the  right. 
On  the  other  hand ^  calculating  the  number  of  yards  in  187 
miles  requires  the  knowledge  that  1^760  yards  are  in  a  mile; 
1^760  is  then  multiplied  by  187. 

Calculations  are  made  easier  because  there  is  no  need 
to  remember  how  many  inches  are  in  a  foot;  feet^  in  a  yard; 
cubic  inches^  in  a  gallon;  or  whether  an  ounce  is  fluid  or 
avoirdupois.     The  metric  system  also  distinguishes  between 
mass  (the  kilogram)  and  force  (the  newton)  which  has  confused 
students  for  many  years  under  the  customary  system. 
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As  a  resultr  the  metric  system  is  easier  to  teach^  learn^ 
and  use.     It  results  in  fewer  errors/  Schools  would  hay.e.more 
time  to  teach  other  sabjects?  engineers^  architects/  and  oth- 
ers Would  save  "time  and  make  fewer  ;errpr s • 

'.'  •  .  ■ 

'The  United  Stiates  would  join  the  rest  of  the 
world  in  a  common  measurement  language 

Nearly  all  other  countries  have-adopted  or  are  ^opting 
the  metric  system.    The  United  States  has  remained  customary 
,primarily  because  it  trades  mostly  with  English-speaking  jcoun- 
tries,     now,  they  are  converting  to  the  metric  system.  .  ^  * 

If  the  Uni-ted  States  converts^  its  scientists^  business- 
men^ educator  s^  and  government  officials  speaking  a  common. * 
measurement  language  could  better  communicate  not  only  with 
each  other  but  with  their  counterparts  in  other  countries. 
As  i't  is  now/  American 'scientists  use  the  metric  system  while 
engineers  use  the  customary  system.     Transfer  of  data  and 
technological  advances  would  be  facilitated. 

The  United  States  would  fortify  its  position  as  a  lead- 
er by  joining  the  rest  of  the  world  in  a  common  measurement 
language.     There  would  be  one  less  hangup  in  relations  with 
other  nations?  fewer  obstacles  would  help  in  setting  interna- 
tional standards.     Conversion  to  the  metric  system  should  > 
help  the  United  States  win  acceptance  of  its  ideas. 

U.S.  military . allies  are  either  metric  or  committed  to 
metrication.     Therefore^  if  the  United  States  converts^  mili- 
tary coordination  and  logistics  Would  be  simplified. 

Travelers  and  other  U.S.  citis&ens  who  have  (dealings 
abroad  are  handicapped  to  the  extent  that  th-ey  are  unfamiliar 
with  the  commonly  accented  measurement  language. .  Metricajtion 
would  eliminate  conversion  problems. 

The  United  States  can  better  do  its  part  to  aid  the  de- 
velopment of  other  nations',  if  it  adopts  the  measurement  lan- 
guage that  is  familiar  to  almost  all  of  them.  The  use  of  a 
simple  and  practical  metric  system  by  all  nations  would  be^a 
great  contribution  to  civilized  life.  If  the  United  St^^es 
does  not  convert  to  the  metric  system/ it  will  be  "an  island 
in  a  metric  sea."  y 

Conversion  would  improve  or  help  maintain  the  .  #  ^ 

U.S.  foreign  trade  position 

The  U.S.  economy .today^  as  never  before^  depends  on  trad- 
ing raw  materials^  manufactured  products^  even  technological 
ideas  with  countries  that  have  changed  to  the  metric  system 


or  have  committed  themselves  to  io  so.;    The  United  States 
puts  itself  at  a  competitive,  disadvantage  by  using  a  measure- 
ment system  different  from  tha,t  of  the.  world  market.  U.S. 
exjJorts  may  not  be  as  acceptable  if  they  are  in  the  customary 
system.    Customers  would  be  ijnfamiliar  with  the  system  and 
may  be  concerned  about  replacement  parts.  International 
standards^  that  are  increasingly  metric^  have  been  cited  as 
potential  nontariff  barriers  which  could  hamper  the  export  of 
U.S.  goods  abroad.  *  ' 

The  United  States  is  placed  at  a  competitive  disadvantage 
with  other  industrial  nations  which  are  writing  trade  agree- 
ments on  the  basis  of  metric  measurements.     The  emerging  na- 
tions of  Asia  and  Africa — representing  v'ast  new  mar ketsr— also 
deal  primarily  in  metric  units..    A:U.S.  exchange  of  its  mea- 
surement system  for  that  of  other  metric  countries  would  help 
insure  the  success  of  its  future  tirade  relationships;  there- 
for e^  conversion  becomes  advantageous. 

U.S.  companies  that  want  to  make  metric  products  for  sale 
in  the  United  States  or  foreign  markets  may  find  it  advanta- 
geous to  build  the  plant  abroad  and  employ  foreign  workers 
familiar  with  the  metric  system.     Exporting  of  jobs  to  metric 
countries  is  already  a  problem. 

*  ■'■  ■ 

Conversion  would  provide  opportunitres       '  ^i^: 

for,  worthwhile  changes  : -      ^J}-  ''-'^.'i 

The  processes  involved  in  a  changeover  to  the  metr^ic 
system  would  provide  opportunities  and  possibly  the  impetus 
needed  to  examine  how  things  are  done  and  to  "clean  house." 
Many  changes  would  probably  go  beyond  what  is  necessary. 
Faced  with  the  task  of  doing  things  differently^  cr^tive 
people  would  take  the  opportunity  to  do  thing s  better .  Met- 
rication could  stimulate  invention  and  innovation.     It  is  a 
"once  in  a  lifetime  opportunity. " 

During  adjustments  to  the  new  measurements/ many  of  the 
varieties, of  nuts  and  bolts  could  be  eliminated  aTid  the  number 
of  product  sizes  reduced.     This  would  in  turn  reduce  the  num- 
ber of  different  items  in  inventory. 

An  opportunity  would" exist  to. improve  the  technical 
quality  of  building  codes  and  othet  engineering  standards. 
Schools  would  have  an  added  reason  to  revamp  textbooks  and 
curricula. 

Many  of  these  opportunities  may>,  be  available  under,  the- 
customary  system  but  are  unlikely  to  be  taken  advantage  of 
because' of  a  reluctance  to  make  changes  unless  necessar^y. 
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These  changes  could  result  in  significant  cost  savings  and 
product  improvement*  ^^ 

Conversion  would  stimulate  the  economy  - 

The  new  economic  activity  involved  in  a  changeover . to 
the  metric  system  would  be  a  stimulus  comparable  to  the  ac- 
•tivity  which  .took  place  several  years  ago  in  the  space  pro- 
gram.    This  wbuld  include  purchase  of  mo^tric  tools'^  equipment^ 
scales^  micrometers^  books^  conversion  charts^. and  the  serv-  ^ 
ices  required  to  adjust  or  adapt  scales  and  other  equioment.  : 

Conversion  is  inevitable  and  would 
cost  more  lateT    [  . 

U.S.  conversion  is  inevitable  because  nearly  all  other  * 
countries  are  metric^  and  many  large  U.S.  firms  are  converting 
or  will  be  converting.     The  ''iipple  effect"  of  their  conver- 
sion will  eventually  bring  about  metrication  of  -thV  Nation. 
.Thusr.'  the  Nation  is  already  heading  toward  conversibn  in  an  ' 
;unorgani2ed  way.     Conversion  will^never  cost  less  than  it  will 
v^ight  now.     Postponing  the  decision  to  change  transfers  a 
■greater  burden  to  future  generations  of  Americans.  ^1 

Small  businesses  and  self-employed  craf fcsmgn^p^ald  bener 
fit  jE^r^      a  coordinated  conversion  program,  ^s^l^^j^hey^'^are 
being  lef^  behind  ^by  some/ big  firms  that  have  t^^^^^rt 
staffs  arid  internationa'I  W  to  adapt  independently 

to  the"  increasing  {Wotrl^Jwia^^^^  for  metric  go^ds. 

ASCRIBED  DISADVANTAGES  S^^^^^^^^  . 

The  disadvantages  frequently  attributed  to  metric  con- 
version generally  fall  into  one  of  the  following  categories. 

The  customary  system  is  a  better 
measurement  system 

The  U.S.  customary  system  is  tailored  to  mfeet  practical 
everyday  needs  of  human  beings.     It  is  firmly  established/ 
and  it  is  not  obsolete  or  complex.     It  came  into  being  by 
natural  selection.     Although  use  of  the  metric  system  has  been 
legal  in  the  United  States  since  1866/  the  customary  system 
survives  because  it  meets  a  need.    Jor  most  purposes/  the 
inch/  foot/  ounce/  pound/  and  gallon  are  the  most  satisfactory 
units.     No  metric  units  are  comparable/  and  equivalent  metric 
measurements  involve/more  digits  and  thus  are  less  convenient 
and  offer  more  chances  for  errors. 

Customary  units  are  related  to  everyday  experience.     Ppt  • 
example,  a  person's  foot  is  about  a  foot  long.  Customary 
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•   -quantities  are  more  understandable.     The  me ter ^  about  4  inches 
'       .    ^longer  than  the  yard^  is  too  great  a  length  for  general  appli- 
catidn^  and  the  gram  is  too  small  to  be  practical.  Metric 
names  are  more  difficult  to  say  and  remember. 

The  human  mind  through  the  ages  has  resorted  to  binary 
division  (dividi^^^^^lalves )  as  the  easiest  form  of  division . . 
^        ,Next  to  halvesr^^^h^^^    for  simplicity^  and  from  the  combi- 
nation of  these'^^^i^er ived  the  common  multiple  12,  which  is 
found  in  the^<nyisI^of  time  and  the  circle.     These  common 
and  .  simple  forrris  of  division  and  multiplication  are  not  found 
in  the  metric  system.  "France^  the  bij^thplace  of  the  metric 
system^  recognized  the  logic  and  convenience  of  binary  divi- 
sion and  adopted  a  modular  unit  of  1.2  meters^  a  deviation 
from  10,  because  it  is  divisible  into  subunits  of  200^  300/ 
400,  and  600  millimeters .. 

The  metric  system  is  not  as.  simple  as  proponents  claim. 
It  consists  of  7  base^nits;  2  supplementary  units;  numerous 
derived  units;  16  prefix  multiplication  factors;  and  many 
rules  of  application,  selection,  combination  units ,  usages  • 
of  selected  quanjt*ities,  equations ,  conversion ,  rounding ,  accu- 
^    racy,  significant  digits,  interchangeable  parts,  tolerances, 
and  terminology.     The  purported  logic  of, the  metric  unit  names 
is  violated  by  the  use  of  the  kilogram,,  rather  than  the  gram, 
as  the  base  unit  for  mass.*   The. basic  objection  to  metric 
units  is^that  they  come  in  the  wrong  sizes  for-  people. 

Conversion  would  be  enormously  expensive  ' 

Of. 

Metric  conversion  would  entail  costs  for  such  items  as 
tool  and  die  changes;  equipment  adjustments;  retraining;  dou- 
ble inventories;  metricating  of  standards  and  building  codes 
and  other  such  regulations  and  laws; -and  purchases  of  metric 
4>      tools,  thermometers,  scales,  and  so  forth. 

Everybody  would  have  to  pay  for  conversion  because  indus- 
try  would  have  an  excuse  for  higher  prices;  l^bor,  an  excuse 
for  high      wages;  and  government  bureaucracies ,  an  excuse  for 
higher  appropriations. 

People  would  have  to  be  retrained,  and  during  the  re- 
training period,  they  would  be  deprived  of  invaluable 
experience— the  intuitive  feel  for  measurements  on  -which 
craftsmen,  mechanics,  and  engineers  depej^.     The  result  would 
be  a  temporary  loss  of  productivity.  W 

If  the  United  States  decides  *to  go  metric,  it  is  likely 
topick  the  wrong  time.     No  one  can  guarantee  what  the  econom- 
ic conditions  would  be  throughout  the  transition  period. 
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Conversion  would  cause  confusion  .  ' 

The  simplest  measurement  system  is  the  one  that  people 
presently  know  and  understand.     Changing  measurement  systems 
would  cause  confusion.     Consumers  would  not  know  whether  they 
are  getting  their  money's  worth  for  things  sold  by  lengthy 
volume^  or  weight.     They  may  not  be  able  to  recognize  price 
increases.     During  the  transition^  the  Nation  would  be  part 
metric  and  part  customary.     Buyers  and  sellers  could  get  badly 
out  of  phase  with  one  another  as  to  the  availability  and  de- 
mand for  parts. 

»  *»      ■  ■ 

,    Dealing  with  unfajniliar  quantities  may  increase  response 
time  and  mistakes.     This  may  result  in  safety  hazards. 

Conversion  would  hurt  the  U.S.  economy 

Planning  and  "coordinating  the  conversion  of  a  large ^  com- 
plex^ industrial  economy^  such  as.  that  of  the  United  States ^ 
would  be  extremely  difficult.     Conversion  costs  would  inten- 
sify  inflationary  pressures  in  a. strong  economy  and  would 
impede  and  possibly' preclude  recovery  in  a  slack  economy. 

The  need  to  redesign^  retool^  and  retrain  in  the  metric 
system  could/delay  or  cancel  needed  projects.     Large  amounts 
of  energy  may  be  required  to  replace  or  ^dapt  prematurely  ob-  • 
soles^nt  equipment^  meters^  scales^  buildings^  etc.  Capital 
to  f-inance  metrication  and  dual  inventories  would  compete  with 
other  needs  for  scarce  capital.     Small-  and  middle-sized  busi- 
nesses could  not  compete  with  large  international  corporations 
for  this  capital . '  ^ 

Some  firms  ^have  proposed  changes  ih  antitrust  laws  to 
allow  them  to  get  together  for  the  purpose  of  planning  metri- 
cation.    Such  changes  could  result  in  greater  economic  concen- 
tration of  firms  with  less  competition. 

Imports  of  metric  products  would  increase  because  metric 
products  Required  for  U.S.  conversion  would  have  to  be  obtain- 
ed from  other  countries.     Furthermore/  due  to  the  additional 
costs  of  conversion^  U.S.  product^s  would  be  more  expensive 
than  imported  products  that  are  already  metric.     Foreign  coun- 
tries would  benefit'  .from  broadened  markets  and  new  economies 
of  scale  due  to  increased  production  and  lower  operating 
costs.     The  United  States  would  also  be  flooded  with  customary 
product's  produced  by  other  countries  to  meet  the  continuing 

demand  by  the  public  for  goods  during  the  conversion  period. 

.4.  .    ■      ■       ^  . 

Conversion. could  be  a  contributing  factor  in  the  prema- 
ture obsolescence  of  U.S.  manufacturing  plants  due  to  the 
need  to.  retool  or  replace  equipment.     Multinational  firms  may 


locate  the  new  plants  in  foreign  countries  to  take  advantage 
of.  lower  construction  costs  /  lower  labor  costs ^  and  tax  ex- 
emptions.    The  end. result  would  be  the  loss  of  construction 
and  production  jobs. 

There.,  is  no  need  to  convert  to  ' 
^the  metric  system     "  ^ 

The  United  States  should  not  risk  its  industrial  success 
obtained  under  the  customary  system  by  changing  to  a  new  sys- 
tem.    The  system  of  measurement  is  not  a  significant  factor 
in  international  trade.     The  factors  which  influence  exports 
are  pricer  quality^  availability^  credit^  and  technology. 
Other  considerations  are  competition  with  foreign  'cartels^ 
government-subsidized  industries^  and  U.S.  diplomacy  and 
treaties. 

'.       •  ■  * 

It  is  unlikely  thatiany  country  would  prohibit  U.S.  im- 
ports on  the  basis  that  they  are  not  designed>and  engineered 
in  metric  units  because  of  a  fear  of  reciprocal  action  by  the 
United  States.     The  U.S.  export  trade  is  small  compared  to  its 
gross  national  product.     Much  of  the  exports  are  not  measure- 
ment-sensitive.    Foreign  considerations  do  .not  warrant  disrup- 
tion of  . the  whole  economy .     Worldwide  usage  of  U.S.  customary 
standards  is  still  much  greater  .than  that  of  metr»ic  standards. 

Several  different  national  metric  systems  are  in  use  in 
the  world  today.     The  International  System  of  Units^  is  mate- 
rially different  from  the  metric  system  of  other  nations. 
There  is  much  evidence  that  these  nations  intend  to  protect 
their  ^interests  and  thus  are  reluctant  to  adopt  Si  in  it's 
entirety.     Even  if  the  United  States  converts  to  SI  as  pro- 
posed^ still  no  single  worldwide  system  of  measurement,  would  " 
exist . 

Many  of  the  advantages  of  metric  conversion\are  oppor-' 
tunities  for  change.     These  exist  under  the  cust'omary  system. 
Many  improvements  in  our  way  of  li>fe  have  been  made  in  the 
past  under  the  customary  system.     ,  ♦ 
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CHAPTER  4 


IMPACT  ON  U.S.   TRADE  UNCERTAIN 

The  extent  to  which  U.S.  trade  will  be  affected  by  the 
Uiijit_e_d„.SJ:a  te  s„beconi  ing_pr.ed  ominan^t^ 
dominantly  customary  is  uncertain .     However^  at  this  time  the 
effects  of  metrication  in  promoting  or  deterring  trade  are 
considered  to  be  relatively  insignificant /  and  ftiie  companies 
in  the  forefront  of  metrication  appear  to  be  pursuing  conver- 
sion for  reasons  other  than  a  possible  f^^vorable  impact  on 
trade . 

To  examine  the  effects  of  metrication  on  U.S.  trade^  we 
sent  questionnaires  to-the  Fortune  500^  discussed  .the  impli- 
cations with  officials  of  selected  industries  and  Federal 
agencies^  and  reviewed  applicable  literature.  This  chapter 
summarizes  the  results  of  this  examination.  Additional  com- 
ments on  the  impact  of  metrication  on  trade:  of  specific  com- 
panies are  included  throughout  this  report^' 

IMPACT  ARGUMENTS 

Proponents  of  U.S.  conversion  have  spoken  of  the  United 
States  as  being  isolated  in  an  increasingly  metric  world. 
They  poirtt  out  that  most  countries  of  the  world  are  presently 
using  the  metric  system  or  are  converting  to  its  use.  They 
note  that  the  continued^acceptability  of  U.S.  products  is 
necessary  if  the  Unite?di^?States  is  to  maintain  its  stake  in 
world  trade.     As  the  w&ild  becomes  increasingly  metric/  they 
state./  so  do  internatit>nal  standards  of  measurement.  While 
standards  can  be  constructive  and  necessary /  they  can  some- 
times  impede  international  tradev  having  the  effect  of  pro- 
tecting against  import  competition.     Consequently/  proponents 
of  metrication  have  argued/  U.S.  products  are  or  will  be  dis- 
crimina|:ed  against  because  they  are  produced  to  customary 
rather  than  metric  standards.     In  short/  if  the  United  States 
is  to  maintain  a  favorable  balance  in  international  trade/ 
metrication  is/necessary.     This  was  the  conclusion  of  the  1971 
National  Bureau  of  Standards  metric  study  report. 

,NBS  surveyed  exporters  and  importers  of  measurement- 
sensitive  goods  and  estimated  that/  had  the  United  States  gone 
metrjip  by  1970/  exports  of  measurement-sensitive  p;coducts  in 
1975^^ould  have  increased  by  $600'million  while  imports  of 
such  {|)roducts  *woulld  have  remained  about  the  same^  Another 
estimate  of  the  United  States  losing  as  much  as  $25  billion 
annually  on  the  world  market  due  to  its  not  being  on  the  met- 
ric systfem  has  appeared  in  various  pieces  of  litei:)ature  on 
metrication.     ($25  billion  is  about  22  percent  of  the  $115 
billion  total  U.S.  exports  in  1976.) 


Opponents  of  metrication,  or  at  least  those  opposed  to 
the  Government  encouraging  or  mandating  metrication-,  are  like 
wise  concerned  with  its  effects  on  international  trade.  Rep- 
resentatives of  organized  labor  believe  metrication  would  put 

,   the  United  States  at  a  distinct  trade  disadvantage.     They  ar- 
gue that  generally  goods  flow  from  low  cost  to  high  priced 

 areas.     Thus,  conversion  would  be  an  additional  hnrri^n  for 

U.S.  goods,  since- the  costs  of  conversion  would  have  to  be 
added  to  U.S.  produced  goods.     On  the  other  hand,  foreign 
countries  which  are  already  metric  would  not  incur  this  cost 
and  would  also  ^enef it  from. broadened  markets  and  new  econo- 
mies of  scale  due  to  increased  production  and  lower  operating 
costs.     Also,  foreign-made  metric  tools,  instruments,  and 
equipment  urgently  needed  by  U.S-.  industry  would  flood  the 
country.     The  end  result  would  be  a  mass  influx  of  foreign 
goods  to  U.S.  markets,  resulting  in  the  loss  of  hundreds  of 
thousands  of  U.S.  jobs. 

The  increase  in  domestic  pi;^duction  costs  due  to  metri- 
cation will,  according  to  organized  labor  representatives, 
contribute  to  the  premature  obsolescence  of  many  plants. 
They  also  maintain  that  given  lower  foreign  donstruction 
costs^  exemption  from  fair  labor  standards,  minimum  wage  reg- 
ula^tiong,  , unemployment  compensation,  health  and  safety  regu- 
lations, environmental  standards,  etc.,  and  lucrative  tax 
loopholes  which  make  it  more  profitable  for  multinationals 
to  relocate  and  produce' abroad ,  it  is  very  probable  that 
many  U.S.  companies  will  relocate  in  foreign  countries. 
-  Thus,  they  saj^,  hundreds  of  thousands  of  American  jobs  will 
be  lost,  and  consequently,  metrication  will  contribute  to 
the, "acceleration  of  the  deindustrialization  of  the  United 
States." 

_     The  argumefit  put  forth  by  representatives  of  organized 
labor  IS  based  v  largely  on  the  assumption  that  the  cost>r"of 
conversion  will  be  substantial—or  at  least  substantia  enough 
to.  make  foreign  goods  relatively  cheaper  and/or  cause  plants 
to  close  down.     However,  the  costs  of  metrication  for  the 
United  States  have  not  been  determined,  and  it  appears  that  a " 
valid  estimate  will  be  difficult  to  obtain.     Few  companies 
.have  determined  the  cost  of  converting  and  those  that  have 
consider  the  information  to  be  proprietary.     One  company,  how- 
that  the  actual  costs  of.  conversion  were  consid- 
erably less  than  originally  anticipated.     Of  the  large  busi- 
nesses responding  to  our  .questionnaire  (see  ch.  5),  67  percent 
believed  that  conversion  would  be  costly.     In  considering  the 
long-term  effect  of  conversion  on  prices,  however,  only  25 
percent  saw  any  increase  in  the  price  of  their  products.  'Of 
these,  only  2  percent  believed  there  would  be  a  major  in- 
crease. '  ; 
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Similarity  the  estimates  of  exports  lost  are  equally 
nebulous  aiid  their  extreme  range--the  $600-million  estimate 
of  NBS  to  the  $10-  to  $25«-billion  estimates  appear ing  in  var- 
ious publications — further  add  to  the  uncertain  effects  of 
metrication.         '  ^ 

While  the  1971  NBS  study  wag^based  on  substantial  analy- 
tical  data^  the  $606-million  increase  in  exports  projected 
in  that  study  resulted  from  .weighing  estimates  of  questionable 
reliability.     A  Commerce  Depairtment  official  noted  thatilittle 
reliability  has  been  attached  to.  the  $600-million  estimate. 
He^^'^lso  believed  that  to  undertake  a  similar  study  at  present 
wQul^"1b^an  exercise  in  futility. 

It/should  be  noted  that  bur  review  of  the  NBS  study  ^ 
.showed  chat  imports  would  have  in'creasted  by  about  $100  mil- 
lion,  tr^us  partially  offsetting  ,t;he  $600  million  reported 
increase  in  exports.    While  this  figure  is  probaibly  no  better 
than  the  $600  mill  ion  ^  it  further  ^.points  out  the  uncertainty 
of  the  effects  of  jnetrication. 

According  to  an  official  with*the  Office  of  the  Special 
Representative  for  Trade  Negotiations ^  conversion  to  the  met- 
ric system  would  facilitate  trade^by  providing  a.  ^ommon  mea- 
surement language,  but  measurement  has  not  been  a 'major  factor 
affecting  tif^e.     It  has  been  overshadowed  by  many  other  fac- 
tors; such  as  price,  reliability,  and  reputation .  Future 
metric  requirements  and  standards  of  foreign  countries  may 
have  an  impact  on  the  marketability  of  U;S.  products.  Whether 
they  will  or  not  depends  on  what  this  other  countries  do. 

One  American  Nat ionaltf Metric  Council  official  stated 
that  the  impact  of  metridation  on  international  trade  consti- 
tuted.a  very  "nebulous  area, "  and  officials  of  the  U.S.  Metric 
Asspciation  have  said  that  nobody  knows  how  metrication  will 
affect  trade.     We  would  agree  with  those  conclusions.     It  is 
difficult,  if  n6t  impossible ,  to  validly  calculate  the  effects 
of  metrication  on  U.S.  balance  of  trade  when  many  other  fac- 
tors appear  to  determine  the  flow  of  goods.     Nonietheless , 
given  the  many  allusions  to  the  impact  of  metrication  on 
trade,  it  is  ijhportant  to  put  the  various  arguments  in  their 
proper  perspective. 

TRADE  ANDVTHE  U.S.  ECONOMY 

The  significance  of  the  trade  issue  can  be  placed  in  some 
perspective  by.  noting  the  following  statistics  for  1976 . 
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Exports 
as  percent 
Gross  of  gross 

national  national 
product      Exports     Imports  product 


---_(_in  _'bill  i9ns„).- 


United  States 

1,692 

115 

129 

7 

European  Economic 
Community 

1,475 

399 

440 

27 

Japan 

V 

549 

67 

65 

12 

Canada 

17f 

39 

39 

23 

Source:  International 
ary  1977. 

Economic 

Report  of 

the  President*, 

Janu- 

.       Thus,  while  trade  cannot  be  considered  to  be  an  insigni- 
ficant factor  m  the  economy,  the  U.S.  economy  as  a  whole  is 
much  less  dependent  on  trade- than  other  major  industrial 
nations.  ,  . 
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The  measurement  factor  in  U.S.  trade  . 

•    It  appears  that  no  dramatic  increase  in  measurement-     '  - 
sensitive  exports  would  occur  as  a  result  of  metrication. 
Perhaps  the  roost  valid  conclusion  of  the  1971  NBS -^study  on  ' 
trade  was  that  the  measurement  facgtor  is  relatively  ins i'gwi"^* 
ficantin  promoting  (or  deterring  Either  exports  or*  imports . 
That  conclusion  was  based  on  a  survey  of  exporters^and  infoort'- 
ers  of  measurement-sensitive  goods.     U.S.  exporters  of  such.  ,   w  ' 
goods  indicated  reputation  and  reliability,  super ior  'techno- ^^^'^^^^^^^^^^^^^ 
logy,  and  high  quality  of  , products  as  the  three  most  importaht\'  ' 
factors  promoting  sales  abroad;  while  nonconpetitive  priced     O  1 
strong  local  and  third  country  competition,  and  high  tariff  '  ' 
duties  and  shipping  costs  were  indicated  as  important  deter-  1^  " 
ring  factors.     U.S.  importers  regarded  competitive  prices  as  /• 
the  most  important  factor  promoting  imports,  while'  important', 
deterring  factors  included  no  technological  advantage,  nfe '         ^  ' 
quality  advantage,  and  high  prices.  "  /  ;    •  ' 

Our  sur\^ey  Of  business  (ch.  5)  showed  that  the  Fortunfe  '^ 
500  compani.es  had  essentially  the  sa|ie  opinion.  AlthoiJb'hV  A 
about  60- percent  of  the.  respondents  beliived  that  convetsion.  ' 
to  the  metri/c  system  would  facilitate  trade  through  a  cd^hmon^"  ^ 
measurement /language,  the  respondents  did  not,  as  shown,  in 'the- 
following  chart,  expect  a  significant  change  in  exports'^or  "  ' 
imports  as /a  result  of  conversion.   -  .  " 
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SIGNIFICANT       ^  ]        NO  CHANGE 

INCREASE  M^NCREA^E     ;  ' 


.SLIGHT 
DEqREASE 


SIGNIFICANT 
DECREASE 


,  AS'  the- following  ;taDl'e  show^/ ..apnipetitive  prices^  high 

;  ^    'NjpaAity.^  sy^e^  a^^j^/^  9^!^^^  and  reli- 

ability wfere  d'eejned  to%be  of  iftaj^r^  sdgniticance  in.  promoting 
€jiKport§  by  >a  inaj9r.ity>  6r  t  the  design  and/or 

^    -  maniif c^c^uiie  df ^  cus;^o5iary  of  metric  units 

/and%Qr  erj^j^  to  be  of  major 

V V  ;^  sigrUf  icaric!^  by  relatively  £ew-  af\^th^  companies . 


L g r^^ f  i q an c by  re l^a t i vel y 
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Factor 


Fortune  500 
Factors  Promoting  Exports 

Significance 


Competitive  prices 

High  quality 

Good  reputation 
and  reliability 

/' 

Superior  tech- 
nology 

Good  product  main- 
tenance and 
servicing 

Growing  foreign 
market 

Vigorous  company 
•export  promotion 

Design/m«inuf  actu^e 
of  products  in 
metric  units  and/ 
or  engineer  ihg 
standards 

Design/manufacture 
of  products  in 
customary  units 
and/or  engineering 
standards 


Mcfjor 


Moderate 


Minor 


77 
75 

75 

56 

47 
42 

31 


13 
15 

14 

20 

21 
30 

27. 


:.(P_ercent)_- 
3 

3- 


3 

.  12 

16 
14 
25 


18 


48 


No  basis 
to  judge 


■■*7 
7 

8 

12 

16 
14 
17 


28 


12 


56 


28 


Noncompetitive  prices  and  strong,  local  and/or  third 
country  competition  were,  considered  of  major  significance  in 
deterring  e?cpprts.    Again,  as  the  following  chart  shows, 
few  of  the  companies  considered  the  design  and/or  manufacture 
of  products  in  customary  or  metric  units  artd/or  engineering 
standards  to  be  of  major  significance  in  deterring  exports. 


Fortune  500  . 
Factors  Deterring  Exports 


Factor 


•   Significance 

kajor        Moderate  Minor 


Noncompetitive  prices  68 

Strong  local  and/or 
.  third  country 
competition  61 

High  tariffs  51 

High  shipping  costs  44 

No  technological 

advantage  34 

No  quality  advantage  32 

Nohtariff  barriers 
other  than  measure- 
ment standards  25 

Design/manufacture  of 
products  in  metric- 
units  and/or  engi- 
neer ing  standards      '  4 

Design/manufacture  of 
products  in  custo- 
;inary  units  and/or  . 
engineering  standards  3 


14 

19 
23 
28 

22 
.28 

25 


11 


(P^e£cent)j 
7 

10 
12  . 
16 

26 
25 

24  - 


56 


No  basis 
to  judge 


11 

10 
14 
12 

18 
15 

26 


29 


12 


58 
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ipther  countries'  metric  lawsy  regulations^ 
and  practices  "  . 

In  the  years  since  1971,  a  practice  has  grown  among  the 
countries  with  which  the  United  States  has  major  trade  rela- 
tions to  require  imported  products  to  be  packaged,  labeled, 

y and  documented  in  metric  units.     The  Office  of  International 
Finance  and  Investment  within  the  Department  of  Commerce  has 

'  prepared  a  handbook  for  U.S.  exporters  which  describes  metric 
laws,  regulations^  and  practices  of  various  countries.  Of 
special  interest  are  those  dealing  with  Canada,"  the  European 
Economic  Community,  and  Japan,  the: 'major  trading  partners  of 
the  United  States. 


n^?       r    j3"3^^3n/egulations  require  that  declarations 
:Df  net  contents  of  all  packaged  consumer  goods  be  stated  in 
metric  units  and  any  other  declarations  be  voluntary,  m 
general,  Canadian  metrication  planners  seek  to  maximize  the 
m™:    S  approved  metric  packaging  sizes;  but  at  the  present 
time,  the. use  of  metrically  dimeaaioned  packages  is  mandatory 
 only  for  certain  products.  »   ^^„..:  „;   „_.„       _  !  „ 

n  ^.'^h®,^"^opefn  Economic  C^ftiunity  issued  a  directive  in 
nn^?o^L  !Z    K^'^^  establishe^:^he  International  System  of 
Units  as  the  basic  system  of  Wights  .aAd_Jiieasu res  for  ail 
member  states      Undeir  the  presfent  schedule,  after  April  1978, 
hiih^^  Commdnity  markets  must  be  described 

bothj.on^labels  and  shipping  documents  in  SI  metric  units  or 
accei^table  alternatives  as  specified  in  the  directive.  The 
nin^L'-^  prohibit  dual  labeling  in  both  metric  and 

nonmetric  units;  however,  the  use  of  dual  labels  may  be  re- 
gulated under  national  laws.  c*y  ue  re 

A  1974  directive  on  packaged  liouid  foodstuffs  estab- 
lished metric  container  sizes  and  tolerances  for  certain  pre- 
packaged liquids.  ,  Another  directive  established  full  toler- 
ances and  marking  regulations  in  metrics  for  various  products, 
including  foodstuffs,  cosmetics,  detergents,  polishes,  ferti- 
lizers, herbicides,  and  paint.     Member  states,  however,  will 
»C)e  allowed  to  accept  imports  in  other  container  sizes  fox  its 
internal  domestic  use  only.    Additional  directive-s  now  under 
consideration  on  foodstuff s  and- common  consumer  products  are 
designed  to  prescribe  the  use  of.  specified  metrically  sized 
containers  for  some  products,  upon  implementation.  Directives 
now  in  effect  on  measur ing  instruments  specify  the  sole  use 
of  SI  units  for  the  calibration  of  certain  instruments. 


■  A  Commerce  Department  official  informed  us  that  at  pres- 

ent  there  is  little  evidence  as  to  how  the  var  ious  European-  ;  >  '  - 
Economic  Community  countr  ies  will  implement  the  directives^ 'and 
that  enforcement  may  vary  from  country  to^country  and  from 
product  to  product. ■  Thus,  in  considering  Community  reauirements 
and  tneir  impact  on  trade,  three  things  shquld  be  considered: 
the  specific  product,  the  country  involved,  and  the  importer s' 
requirements  which  will  reflect  commercial  practices  as  well 
as  country  and  local  laws  and  ordinances. 

_    Japan,  which  officially  adored  the  metric  system  in  1951 
and  completed  its  changeover  in  1^6,  requires  the  e»f0.usive 
use  of  metric  units  in  the  measurement  and  description  of 
domestic  products  traded  within  the  country.     Japan  does  not 
require,  however,  that  imports  be  packaged,  labeled,  or  other- 
wise denominated  in  metric  units.    Nonetheless,  to  be^ eligible 
jor^retail.  sale  in  Japan,  canned,  processed,  and  Ipottled  food- 
||uffs  must  be  labeled  solely  iri  metric  units.     At  the  present 
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time,  regulations  do  not  require  that  measuring  instruments 
b^j^alibrated  solely  in  metric  units. 

In  conclusion,  the  only  standards  mentioned  above  which 
require  packaging  in  rounded  (hard )  metric  units  are  those 
Canadian  standards  for  certain  products.     Otherwise,  import 

-regulations_require_onl-y_tlfa-t-packaging ,_  labe^^   

umentation  include  metric  units. 

Our  survey  of  large  businesses  showed  that  the  majority 
of  those  responding  believed  that  the  import,  regulations  of 
Canada,  the  European  Economic  Community ,  and  Japan,  relating 
to  measurement  standards,  had  little  significant  impact  on 
the  export  of  their  products.     The  following  chart  shows  the 
businesses*  views  of  the  impact  of  these  regulations. 


Fortune  500  Opinions  on  Impact  Of  Foreign  Countries  Import  Regulations  On  Exports 


PERCENT 
100 

90 

80 

70 

:  ^ 

60 
40 

30  - 
20  — 
10- 


H CANADA 
EUROPEAN  BCX)NOMIC  COMMUNITY 
JAPAN 


PREVENTION  OF 
EXPORTS 


HAMPERING  OF 
EXPORTS 


NO  SIGNIFICANT 
IMPACT 


NO  BASIS  TO 
JUPGE 


"  Overall^  the  measurement  system  is  neither  considered  to 
-^'^piromote  nor  deter  foreign  trade;  nor  is  it  considered  to  be  a 
vniajor  factor  for  locating  a  plant  overseas. 

f        ^  Fo^  80  percent  of  the  companies #  the  measurement  factor 
IS  ot  lio  significance  in  influencing  the  decision  to  locate 
a  plant  overseas.     It  was  of^ minor  significance  to^lO  percent 
of  .the  companies /  and  only  4  companies,,  or  1  percent felt 
thatSii't  was  of  moderate  significance.     None  viewed  it  as  be- 
ing of  major  significance;  9  percent  had  no  basis  to  judge. 
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An  overall  summary  of  the  Fortune  500's  posture  by  each 
industry  on  select  metric  activities ,  including  foreign  trade, 
is  contained  in  appendix  IX  of  chapter  5, 

Role,  of  the  multinational  corporation  in  ^ 
metrication — the  farm  and  industrial 
equipment  sector 


The  farm  and  industrial  equipment  sector  has  been  gener- 
ally recognized  as  taking  a  prominent  position  in  converting 
to  the  metric  system.     An  official  of  one  company  has  advanced 
several  characteristics  of  this^  industry  which  perhaps  have 
placed  it  at  the  -  forefront  of  the  movement  toward  metrication. 
First,  the  industry  is  heavily  involved  in  international  com- 
merce.    Many  of  the  industry's  firms  have  manufacturing  faci- 
lities abroad,  in  countries  where  internet ional  standards  are 
being  developed,  and  these  standards  are  metric  'standards. 

Second,  the  industry  is  a. highly  integrated  one;  that  is, 
withm  the  industry  a  large  proportion  of  the  manuf actured^  / 
components  are  produced.     Consequently ,  internal  change  to  W 
.dustry  products  can  be  incorporated  with  less  involvement  of 
other  industries . 

,    Third,  industry  products  use  many  components  of  somewhat 
arbitrary  and  unique  shape  and  dimension,  allowing  the  freedom 
to  use  metric  dimensions  in  all  areas,  except  those -of  critical 
interface  with  components  dimensioned  in  inches.  Several 
other  characteristics  of  the  industry  are  also  mentioned  by 
this  official  in  explaining  the  sector's  activity  in  moving 
toward  the  metric  system,  and  these  ihclude  the  heavy  involve- 
ment of  the  industry's  firms  in  the  development  of  standards 
through  technical  societies.  * 

si  ■ 

As  in  other  industry  sectors,  the  distinction  has  been 
made  between  the  two  major  types  of  conversion,  hard  and  soft. 
Major^  firms  within  the  industry  vary  as  to  whether  they  are 
approaching  metrication  from  primarily  "soft  conversion"  or 
"hard  conversion." 

p 

As  stated  previously,  the  large  producers  of  farm  and 
industrial  equipment  are  heavily  engaged  in  international 
trade,  and  often  tfeey  have  manufacturing  and  marketing  oper- 
ations  throughQUt:.J^^  Significantly,  however,  none  of 

the  ittajor  firms  W'e^  contacted  believed  that  metrication  would 
make  much  difference' as  far  as  exports  are  concerned .  Our  sur- 
vey of  large  businesses  elicited  essentially  the  same  opinion 
from  some  40  farm  and  industrial  .firms  tl^at  responded.  Al- 
though 27  of  the-Tespondents  believed  that  conversion  to  the 
metric  system  wQ^d  facilitate  trade,  the  respondents  did  not 
expect  a  signif^pnt  change  in  exports.  ^ 


Twenty-five  respondents  believed  that  their  exports  would  not 
change  as  a  result  of  metrication,  13  saw  a  slight  increase, 
and  the  remaining  2  were  equally  divided  in  their  opinions 
between  a  significant  increase  and  a  significant  decrease. 

As  did  the  Fortune  500  in  general,  the  farm  and  indus- 

__t  rJiAl  ^eijujpme^ 

other  factors  ^s  being  more  signimcant  than  measurement  uniti 
in  promoting  or  deterring  exports.^  As  the  following  charts 
show,  only  a  small  percentage  considered  the  measurement 
units  as  being  of  major  significance.     A  greater  percentage 
of  the  farm  and  industrial  equipment  compj^i^es  considered 
measurement  to  be  of  moderate  significance  than  did  the  For- 
tune 500  in  general,.     Their  views  on  the  factors  promoting 
and  deterring  exports  are  shown  on  the  following  tables. 
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Farm  and  Industrial  Equipment  Companies 
Factors  Promoting  Exports 

p    ^   Significance  no  basis 

^^^^Q^  MaTor Moderate        Minor        to  judge 


-(percent)— —  


C9mpetitive  prices  77  23. 

High  quality  79  1&  3 

Good  reputation  afid 

reliability  85  15  -  - 

Superior  technology  71  26  3 

Good  product  main- 
tenance and 

servicing  79  21  - 

Growing  -foreign  .  0 

market        .  '38  *   51  8  ^ 

Vigorous  company  export  - 

promotion  32        .      45  18  5 

Design/manufacture 
of  products  in 
metric  units  and/ 
or  engineering 

standards  8  ^      /      33  38  21 

Design/manufacture 

.   of  products  in  j| 

customary  units 

and/or  engineering 

standards  8  21  55  -16 
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Farm  and  Industrial  Equipment  Companies 
Factors  Deterring  Exports 


Factor 


High  tariffs 

High  shipping  costs 

No  technological 
advantage 

No  quality  advantage 

Nontariff  barriers 
other  than  measure- 
|iiient  standards 

Design/manufacture  of 
products  in  metric 
units  and/or  engi- 
neering standards 

Design/manufacture  of 
products  in  custo- 
mary unita  and/or 
engineering  stand- 
ards V 


Significance  No  basis 

Ma]or        Moderate        Minor        to  judge 


Noncompetitive  pr ices  63 


Strong  local  and/or 
third  country 
competition 


62 
54 

39 
33 

25 


■(percent-)- 


29 

22 
35 
43 

19 
28 

39 


22 


13 

16 

28 
28 

22 


54 


3 
3 
3 

14 
11 

14 


22 


14 


62 


19 


According  to  one  major  producer ^  measurement  is  of  no 
consequence  in  its  product  sales?  and  no  increase  in  the  com- 
pany's exports  is  foreseen  due  to  metrication.     The  major 
reason  for  that  company  going  metric  is  that  it  is  easier  to 
operate  in  one  measurement  system,  than  in  two.     The  company 
is  confident  that  it  can  go  metric  without  having  any  bearing 
on  its  customers.  - 

A  high  of ficial  in  the  overseas  division  of  another  major 
■'producer  noted  that  metrication  would  not  have  much  effect  on 
exports.     It  may  , make  the  exchange  of  goods  more  convenient^ 
especially  a'f teif:^^orldwide  standards  come  into  use^  but 
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"foreigners  will  continue  to  buy  the  company's  pro- 
ducts for  the  same  reason namely  that  they  were ' 
reliable^  or  that  the  price  was  ri^ht." 

Another  official^  the  metric  coordinator  of  that  same 
company^  believed  that  measuring  the  impact  of  metrication 
on  international  trade  was  guessworks 

CONCLUSIONS  ^  . 

Companies  in  the  forefront  of  metrication  appear  to  be 
pursuing  conversion  for  reasons  other  than  a  possible  favor- 
able impact  on  trade.  /  . 

The  frequently  cited  dollar  losses  iri  exports  due  to  the 
United  States  not  being  on  the  metric  system  are  often  based 
on  assumptions  and  estimates  with  questionable  validity  or 
reliability. 

^^■^.■•■^>.  •  ■  ■ 

'  /■  ffhe  effect  of  metrication  in  promoting  or  deterring  trade 
wodld  appear  to  be  relatively  insignificant .  Reliability, 
technology,  quality^,  prices,  and  tariffs  were  factors  cited 
as  being  much  more  important  in  promoting  or  deterring  exports 
than  the  measurement  factor.  '  As  far  as  we  can  ascertain  at 
.this  time,  the  extent  to  which  U.S..  trade  will  be  affected, 
either, in  the  short  or  long  term,  by  a  U.S.  decision  to  become 
predominantly  metric  or  remain  predominantly  customary,  cannot 
be  determined. 
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CHAPTER  5, 

SURVEY  OF  BUSINESSES'  OPINIONS  ON  METRICATION 


.    .'To  gain  some  insight  into  the  opinions  of  business  on 
the^  impact  and  extent  of  metric  conversion^  we  mailed  ques- 
;tionnaires  (See  apps.  I  and  II) ^  which  we  pretested^  to  1^900 
businesses  in  the  United  States.     One  followup  letter  and  a^ 
mailgram  were  sent  to  encourage  greater  response, 

The  1^900  businesses  comprised  three  groups  as  follows: 

Group  •  Description 

I —  500  large  corporations  Corporations  listed  by  • 

Fortune  Magazine — The 
Fortuhe  500. 

II—  -4.00  businesses.  Businesses  selected 

randomly  from  a  member- 
ship listing  provided  by 
the  National  Small  Busi- 
ness Association. 

III —  If  000  businesses  Firms  taken  from  a  listing 

of  small  businesses  pur- 
chased from  Depeifdable 
^    Lists /  Inc./  a  commercial 
firm . 

About  83  percent  of  the  500  large  f ir«s  responded  while 
84  pencent  and  72  percent  responded  from  the  sample  of  400  and 
IfOOO  small  businesses^  respectively.     (See  apps.  Ill  through 
V  fop  a  discussion  of  samples  and  response  rates.) 

In  the  small  business  area  we  also  contacted  a  number  of 
small  business  associations  and  the  Small  Business  Administra- 
tion to  obtain  their  views  on  the  impact  of  metrication  on 
small  business. 

THE  FORTUNE  500 

The  Fortune  500  list  is  compiled  by  Fortune  magazine. 
It  is  comprised  of  the  500  largest  industrials  that  derive 
more  than  50  percent  of  their  revenues  from  manufacturing 
and/or  mining.     The. list  excludes  private.ly  held  companies 
that  do  not  publish  financial  statements,     ifhe  criteria  for 
"largest"  is  determined  by  a  company's  annual  sales. 

The  rist  is  further  broken  down  by  industry  code  as 
shown  in  appendix  III.     For  a  selected  number  of  these 
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Classifications,  a  more  thorQiLigh  analysis  was  undertaken; 
these  are  discussed  more  ful^t^  in  their  respective  chapters. 

Position  on  metric  conversioii  ^ 

Most  Fortune  500  companies  are  aware  that  the  national 
policy  is  presently  one  of  Federal  coordinating  and  planning 
of  voluntary  conversion.     However,  53  companies  thought  the 
national  policy  was  to  have  a  mandatory  conversion  to  the 
metric  system. 

Most  of  the  companies  (76  percent)  sup^j^  U.S.  conver- 
sion to  the  metric  system.  However,  as  sho^Pby  the  follow- 
ing graph,  the  majority  of  those  who  support  conversion  sup- 
port it  somewhat. 
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SOMEWHAT 
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OPPOSE 


STRONGLY 
OPPOSE 


NO  BASIS 
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The  largest  companies  in  each  industry  usually  support 
conversion.     Most  of  the  companies  (86  percent )  believe  that 
conversion  is. inevitable;  less  than  9  percent  feel  that  it 
is  not.     The  majority  of-companies  in  all  industries  viewed 
metrication  as  being  inevitable  for  their  respective  indus- 
tries. 


If  the  perceptions  of  the  Fortune  500  companies  are  cor- 
rect,  metrication  will  at  some  time  take  place — be  inevitable. 
Additional  work  was  done  in  three  selected^  industries — petro- 
leum^  aerospace^  and  food — to  determine  why  they  believed 
metrication  was  inevitable.     (See  ohs^  lA,  IS^^-and  27  respec- 
tively', )  '  . 

^   /  There' is  a  strong  relationship  between  a  company's 
feeling  that  corjver6ion  is  inevitable  and  its  support  for  con- 
ver,si>mi.     Of  the  174  companies  that  stated  conversion  is  defi- 
nit^lySojievitable  for  their  busine^sSf  96  percent  support  con- 
version for  the  United  States;  the  remainder  were  either 
unqecided  or  had  no  basis  to  judge.     On  the  other  hand^  the 
majority  of  those  who  believe  conversion  is  definitely  not 
inevitable  oppose  it.  A 

Even  though  the  majority  of  companies  view  metrication 
as  inevitable  for  their  industry  and  are  supportive  of  U.S. 
conversion/  only  lO  percent  responding-  view  themselves  as 
leaders.     Instead/  most  companies  (55  percent)  either  view 
themselves  as  meeting  the  demands  of*customers  or  as  following 
the  lead  of  others  (26  percent). 

Eight  percent  ok  the  companies  either  believed  they  were 
unaffected  by  metricaltion  or  had  sdme  other  view  of  themselves. 
Only  1  percent  of  the  companies  are  attempting  to  block  or 
postpone  metrication.     These  companies  are  not  concentrated  in 
any  one  oindustry. 

ERIC 


'  $he  motar^>Vhiplei.  and  .industrial'  and  farm  equipment 
^•Lndustries  ^are  two  ipdusttxes  in^which  the  majority  of  larger 


:  Most;;co?fipani^s>'S^e^,  J^  dr^o  change  in  the  prices. of 

their  pr6<^.ctS' ^  shbwn  in/the  fallowing  chart.     Some  did 
feel  that^>s^verB.ipV' increase  in  their  prices. 
Very,  few  fert*./ that:.; th        would  be  any  decrease. 


Impact  Of  Metrication  On  Prices 
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Status  of  metrication  inbusiness 


^ — 


About  half  of  the  companies  are  involved  to  some  degree 
m  thfe  following  conversion  activities.    About  half  have  no 
rolansl     The  following  table  shows  the  status  for  each  of  the 
pblled  activities.  & 


status  of  Metrication 


  Status  (note  a)  

No  plahs      Plans        In"  pto-  Com- 
Activity  for     ^       for     ,      gress  pleted 

 (percent)  •  — 


Coordination  with 


industry 

30 

17 

4  7 

Metr ic  coordinator 

• 

or  committee 

35 

7 

14 

42 

Metric  policy 

V  ■ 

statement 

42 

14 

9 

29 

Employee  training 

47 

24 

23 

2 

Coordination  With 

Government  '  ^ 

49 

15- 

20 

1 

Cost  analysis 

50 

15 

17 

11 

Supplier  surveys 

53 

13  ' 

17 

9 

Consumer  information 

54 

11 

16 

2 

Customer  surveys 

59 

9 

12 

9 

Timetable  for 

conversion 

61  ,. 

13 

12 

6 

Funds  budgeted  for 

conversion  activity  '. 

66 

10 

9 

4 

a/Will  not  add  to  100  percent  because  a  number  of  respondents 
indicated  the  activity  did  not  apply  or  they  had  no  basis 
to  judge. 

^     Companies  involved  beyond  the  planning  stage  in  any  of 
the  above  activities  are  usually  supportive  of  conversion  and 
feel  that  it  is  definitely  inevNltable.     C0mpan4.es  that  are 
less  supportive  or  less  sure  that  conversion  is  inevitable 
usually  have  no  plans  fdr  conversion  activities. 

Advantages  and  disadvantages 

^    The  companies,  were  asked  the  extent  to  which  metrics  were 
"ii^ed  in  engineering  drawings.    Most  companies  (75  percent)  use 
the ''customary  units  for  products  manufactured  in  the  United 
States.     Eleven  percejrit  use  dual  dimensions  on  their  drawings^ 
and  2  percent. use  separate  customary  and  metric  drawings. 
Only  2^«^  percent  use  metric-only  drawings.    Ten  percent  of  the 
companies  responded  that  this  question  did  not  apply. 

For  products  manufactured  abroad/  33  percent  use  metric 
units  only  in  their  engineer ing  drawings/  19  percent  use 
customary  units  orily^  and  16  percent  use  dual  dimensions. 
Twenty-eight  percent  of  the  companies  isesponded  that  this  did 
not  apply.  \  ' 


The  companies  were  asked  whether  they  thought  that  each 
of  a  number  of  often  cited  advantages  of  conversion  was  an 
advantage  for  their  business.    The  followirig  table  shows  the 
respondents'  views. 

•  ■      ■  .       '  '.<' 

Frequently  Attributed  Advantages  (note  a)  \ 


Advantage 


Agree  Disagree 


Conversion  willP^rdvide 
an  opportunity  to 
standardize  pro^ducts 

Trade  will  be  facili- 
tated through  a 
, -     common  measurement 
^IP  language 
^  The  metric  system  is 
easier  to  use  and 
would  result  in 
fewer  errors 

Conversion  will  provide 
an  opportunity  for 
improving  product 
standards 

Conversion  will  increase 
or  protect  the  present 
amount  of  exports  and 
work  overseas 

Use  of  the  metric  system 
will  increase  produc- 
tion efficiencies 

Use, of  the  metric  system 
will  facilitate  tech- 
nological advances 

Conversion  will  stimu- 
late your  industry 


61 

59 

55 

36 

27 

20 

13 
7 


Does  not    No  basis 
apply      to  judge 


•(percent) 


18 

19 

28. 

43 

32 

54 

57 
66 


16 


10 


11 


23 


11 


4 

12 


a/May  not  add  to  100  percent  because  of'roundi 


ng, 


12 

13 

10 

18 

15 

16 
16 


'A  summary  of  how  each  advantage  was  perceived  by  each 
industry  is  contained  in  appendix  VII. 

The  companies  were  also  asked  whether  they  thought  that 
each  of  a  number"  of  often  cited  disadvanta^s  of  conversion 
was  a  disadvantage  for  their  business.     The  following  tabl 
shows  their  views. 


5t6 


7 


0 


Frequently  Attributed  Disadvantages  (note  a) 
Disadvantages  Agree 


.    Does  not    No  basis 
Disagree        apply      to  judge 


Conversion  will  result 
in  dual  inventories 

Conversion  will  be 
costly 

Training  employees 
will  be  time  con- 
suming 

Product  /^standards  will 
have  to  be  changed 

Customers  will  be  con- 
fused by  the  metric 
system 

Conversion  will,  in- 
crease the  prices 
of  products 

Conversion  of  products' 
will  require  retest- 
ing  ' 

Conversion  will  result 
in  safety  hazards 
and  errors 

Sales  will  be  lost  to 
foreign  imports 


6JB 
67 

65 
60 

52 

31 
25 

13 
6 


23 
26 

31, 
27 

36 

50 
57 

68 
7,6 


•^percent)  ■ 

4 
2 

2 


4 
9 

5 
7 


5 
5 

3 
7 

8 

15 
9 

14 
12 


a/May  not  add  to  100  percent  because Hf  rounding . 

A  summary  of  how  each  disadvantage  was  perceived  by  each 
industry  is  contained  in  appendix  VIII. 

Many  of  the  Fortune  500  companies  evidently  believe  that 
eone jSiM,h€f~'^mn  themselves  will  benefit  from  conversion, 
y  37  percent  felt  that  conversion  would  be  an  advantage  to 
eir  businesses;  however,  66  percent  felt  tha*«-it  would  be 
vantageous- for  the  Nation  overall. 
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Weighing  Of  Advantages/Disadvantages 


SIGNIFICANTLY  13% 


NO  BASIS  TO 
JUDGE  6% 


BUSINESS 


UNITED  STATES  i 


SIGNIFICANTLY  7%       SLIGHTLY  6% 


ty:?:?:^!     ADVANTAGBS  OUTWEIGH  DISADVANTAGES 
DISADVANTAGES  OUTWEIGH  ADVANTAGES 


The  Fortune  500  companies'  support  for  conversion  is  only 
partially  based  on  their  perception  of  the  advantages  of  con- 
version.    As  the  folJSwing  chart  shows^  more  companies  sup- 
ported conversion  than  believed  its  advantages  outweighed  the 
disadvantages  for  their  businesses  or  the  country. 


More  SuppoX^  Conversion  Than  See  Advantages 


PERCENT 


100 

* 

90 

80 

70 

• 

SUPPORT 

60 

60 

■» 

ADVANTAGES 
GREATER 

•40 

THAN 

DISADVANTAGES 

30 

ADVANTAGES 

20 

GREATER 
THAN 

10 
0 

DISADVANTAGES 

FOR  THEIR  BUSINESS 

FOR  THE  COUNTRY 

FOR  THE  COUNTRY 
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When  asked  if  large  and  small  firms  would  gain  or  lose 
from  metric  conversion,  43  percent  of  the  companies  felt  they 
had  no./basis  to  judge.     Of  those  that  did  make  a  judgment,  a 
slight  majority  felt  that  both  large  and  small  firms  would 
gain.    However,  of  those  that  felt  that  scaneone  would  lose, 
more  felt  that  small  firms  would  lose. 


Will  Large  Or  Small  Business  Gain  Or  Lose  From  Conversion? 


PERCENT 


SMALL  GAIN 
LARGE  LOSE 


BOTH  GAIN 


IS 

■ 

BOTH  LOSE 


SMALL  LOSE 
LARGE  GAIN 


NO  BASIS  TO 
JUDGE 


The  companies  were  asked  to  give  their  opinions  on  the 
impact  of  metric  cojpversion  on  U.S.  exports  and  imports. 
These  Views  are  presented  in  chapter  4. 

The  .role  of  Government 

Forty-one  percent  of.  the  Fortune  500  companies  felt  that 
no  laws  or  regulations  currently  inhibit  conversion  to  the 
metric  system.     The  most  often  cited  laws  or  regulations  are 
listed  in  the  table  below. 

inhibiting  Laws, and  Regulations 

Law  or  regulation  Percent 


State  and  local  laws. 
.Building  codes 
Other  Federal  laws. 
Federal  antitrust  laws 
Federal  or  State  procure- 
ment regulations 
Other 


17 
15 
14. 


10 
7 


If  metric  conversion  occurs^  the  role  of  the  Federal 
Government  as  viewed  , by  the  companies  would  generally  .be  to 
provide  assistance  in  coordinating  activities^  counseling  and 
advising  interested  par ties>  and/or  establishing  target  dates 

Rolig.of  the  Federal  Government 

Role       ,  Percent  ' 

Coordinate  activities  53 

Counsel  , and' advise  interested  parties  52  . 

Establish . target  dates       ^  46 

Plan  the  overall  conversio^'n  20  . 

Make  conversion  mandatory  14 
Legislate  the  conversion  process  9 
Otjher  .  8 
Enforce  the  conversion  process  5 
None  of  the  above                                         ^         6  . 

Even  though  moist'  companies  feel  that  the  Federal  Govern- 
-ment  should  not  make  metric  conversion  mandatory^  they  do 
feel  that  it  should  encourage  conversion  by  purchasing  items 
designed  or  described  in  metric  terms.     There  was  some  strong 
disagreement  with  this  opinion  as  shown  below;  however^  those 
who  .support  conversion  generally  agree. 


PERCENT 

\  70 

60 


50 
40 

30 


Conversion  Should  Be  Encouraged  Through  Federal  Procurement 


AGREE 


STRONGLY 
AGREE 


AGREE 
SOMEWHAT 


DISAGREE 


STRONGLY 
DISAGREE 


Time  frame  for  conversion ' 

The  following  chart  shows  the  respondents'  views  on  the 
shortest\(if  mandatory)  time  frame  and  the  optimum  time. frame 
in  which  tivey  could  convert. 


^ Fifty  percent  of  tfcfe  companies  felt  that  a  5-  to  10-year 
converision  period  would  be  the  shortest  time  frame  in  which 
they  could  convert  if  conversion  were  mandatory.     Nearly  32 
percent  felt  that  less  th^an  5  years  would  be  sufficient. 
Combined  then,  82  percent 'felt  that  a  time  frame  not  in  excess 
of  10  years  would  be  adequate. 


Time  Frame  For  Conversion 


SHORTEST 
OPTIMUM 


UNDER  5 


5-10 


16-^0 


21-26 


26-60 


OVER  60 


NEVER 


YEARS 


'     '  When  asked  what  the  optimum  time  frame  would  b^,  the 
5-  to  10-year  time  frame  was  again  the  most  popular  (47  per- 
cent).    Nearly  15  percent  /elt  they  needed  less  than  5  years. 
The  two  periods  combined— within  10  years— would  allow  for  62 
percent  of  the  companies  to  convert  in  an  optimum  time  frame. 
Approximately  the  same  percentage  can  convert  in  an  optimum 
period  of  15  years  .or  less  (83  percent)  as  can  convert  in  a 
mandatory  period  of  10  years  or  less  (82  percent). 

■      ..  . 

If  the  United  States  should  convert  to  the  metric  .system 
on' a  planned  basis^  someone  would  have  to  establish  the  date 
by  which  each  industry  would  convert.     The  Fortune  500  com- 
panies were  evenly  split  between  having  the  U.S/  Metric  Board 
(in  consultation  with  industry)  and  the  industry  associations 
establish  the  conversion  dates.     The  next  most' popular  optipn 
was  to  have  individual  firms  establish  the  dates.     The  least 
popular  was  to  have  the  Congress  do  it.  m--" 


SMALL  BUSINESS 

In  addition  to  the  Fortune  500/  we  also  surveyed  1^400  ' 
small  businesses  selected  from  the  membership  listing  of  a 
small  business- association  and  a  listing  of  small  businesses 
from  a  commercial  firm.  % 

Responses  were  received  from  firms  cl'assifying  themselves 
as  manufacturers;  retailers;  wholesalers;*  services;  profes- 
sionals; miners;  and  in  the  areas  of  agriculture^  transporta- 
tion ^  construction  /  and  finance.     Responses  (about  5  percent) 
were  also  received  from  businesses^that  did  not  consider  them- 
selves in  any  of  these  classifications. 

The  largest  number  of  the  firms  fell  in.  the  $l-million 
to  $5-million  gross  sales  range  and  had  between  5  and  24 
employees.     (See  app.  IV  for  detail  on  respondents.) 

The  businesses  responding  to  our  questionnaire  may  or  ' 
may  not  be  representative  of  the  kinds  and  sizes  of  small 
businesses  throughout  the  United  States.     In  fq^ct/  we  ques-  ^ 
tion  the  existence  of  a  universally  accepted  definition  of 
small  business.     Hence^  we  did  not  attempt  to  project  the 
results  of  our  survey  to  all  small  businesses.    What  follows 
are  the  results  of  a  polling  of  1^000  small  businesses  and 
400  members  of  a  small  business  association. 


Position ■ on^  metric  CQnversion 
^tta±ional  policy 


Pew  of  the  respondents  knevj?  the  U.S.  policy  on  metric 
conversion..    As  the  followin-df  chart  shows^^ almost  half  of  the 
respondents  believed  conversi'bn  to-be  mandatory.         <     ~  . 


Understanding  Of  Metrtc^Policy 


400  SAMPLE 


NO  CONVERSION  2% 


\ ./       Support  or  -Oppositions^' 

Smallr  businesses  .E^jjspondin^^^^^  in  ,1!^eir  su^t>o^rt  -.^i^^' 

br^opposition  to  metric  dicmve  Ho.wevey^ /most,  of  ^^hdfse  -      *  I 

who  opposed  conversion  strongly  .opposed  it  whil%:moYt^^^^  thqse ' 
who  supported  it^  supported  it  only  somewhat. ^^^^^ A 
number  indicated  they  were  undecided  on  the  cjueatlon.*         If^ \*  ^ 
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\  .  .   The  responses  to  the  ^sample  of  >^ly  000  businesses  indicated 
that  a  cronsiderable  number  of  respondents  were  undecided  on  f 
tlieir  support  or  opposition  to  conversion  or  that  they  had  no 
^aisis  to  judgq.     0£  those  who  took  a  position,  respondents  in 

,  retail/,  agriculture,  and  firifince  opposed  conversion  by  about  . 

,  a ;2\to  1  ratio.    Wholesalers  were  almost  evenly  (divided,  while' 
manufacturers  tended  to  support  conversion.     Those  in  ser- 
vices, transportation ,  and •construction  tended  to  oppose  it. 
\  '  /  ^-  ■   .  ■  ■  . 

;  f  nevi'tability  ^ 

A  majority  of  the  respondents  believed  that  metric  con- 
version is  inevitable  or  probably*  inevitable  for  their  busi-! 
nesses.- 


-A- 


400SAMPI.E 


it 


Is  Conversion  Inevitable? 


1000  SAMPLE 


DEFINITELY  NO 
7% 


DEFINITELY  NO 
.  12% 


BLE 


Price  Chan 


The  largest  segment  of  respondents  believed  that  metric 
conyersf on  Would  resul^  in  little  or  no  price  changes  in  their 
products.    A  con3ideral>le  number/  ho^  there  would 

be  ar>  -increase r ''although  most  believed  it  would  not  be  major. 


r40 


20 


10 


Impact  Of  Metrication  0#1Krices 

•  ^     m   4vJ  ■ 


1 


DECREASE 


LITTLE  OP^NO 
CHANGE 


400  SAMPLE 
1000  SAMPLE- 


INCREASI^ 


NO  BASIS  TO 
JUDGE 


i. 
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Financial  assistance 

Considerable  specuT^tion  exists  over  whether  small  ^ 
bus  inesswlll- need-assxstance~to^-^^ 
metric  system. 


^r.  '          400 SAMPLE 
DEFrNfTELYv          j  ,    ^  DEFINITELY 


Respondents'  Views  On  Need  For  Financial'Assis^Rce  ^i^^V 

lb005AMi>LE 


NO  12% 


DEFINITELY 
YES  8% 


PROBABLY 
YES  11% 


NOTE. 


:  MAY  NOT  TOTAL  TO  100  PERCBNT  BBCA^B  OF  ftl^j^W^Swi 


S^tatus  of  metrication'  :    •  ]^ 

Although:  ^  majority  of  tfie/i&^ 
is  inevitable  pr  probably  inev^i^^]^^  Jh^^^-^ 
following  chatts  show* they  have '^^^^"^^ 
fot  the  activities  cited. 
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Status  Of  Metricatiort  }   T  / 


CONVERTER  DEVELOP  PRODUCTS 

^t5iii«»'»7.T»7;.~  '   ~ 

400  SAMPte:;^^^^^^^^:;  ^^^^^^^  i  v        v       ^fOOO  SAMPLE 


DOES  NOT  APPLV  6% 


IN  PROCESS  6% 


COMPLETED  1% 


COMliETED  2% 
IN  PROCESS  11%  « 


CONVEAt  OR  OBTAIN  EQUIPMENT 
IN  METRIC  SIZES 


"^^^  PLANS  5% 

IN  PROCESS  6% 
COMPLETED  1% 


IN 

PROCESSUS        /      '  DOES  NOT  APPLY  4% 
*    COMPLETED  1% 


D0ESN0f/&¥LYl8% 


'Ad vantages  Vnd  d  isad yantfages  •  - 

?^;^^:;busin^ses  were  asked  whether  or  dis- 

agreea  tjftat  ea.ch'  of  a  number  of  of  tern  cited  advantages  of 
conversion  w^s  an  advantage  for  their  businesses. 


5-17 


erJc 


87 


Opinions  o'nv  Often 


Advantages 


Gited  Advantages  (note  a) 


Agree 


Does  not    No  basis 
Disagree        apply        to  judge 


(Sample)        400  1,000    400  1^^.  400 

"  — — (percent)  ^-r— r— - 


The  metric  sy^^em 
is  easier  to  use 
and  would  result 
in  fewer  errors      34  28 
Conversion  w'ili  ' 
increase  or  pro- 
tect the  amo'unt 
of  exports  ^nd/" 
or  work  ovetgeas    27  22 
Conversion  wijj 
provide  an  op- 
portunity to 
Iptandardize  pro- 
ducts 41   •  39 
Use^  of  the  metric 
system  will  i^i- 
crease  produc- 
tion effici^i^cies  10-  g.0 
Conversion  ^ili 
stimulate  bus^ 
iness    ^  ,                11  '  8 
Use  Of  the  mettic 
system  will  fa-  ' 
cilita.te^  techno- 
logical a<3vances    17  14 


43  40 


25,  :m 


31  27 


20.  20 


56 


56 


41 
49 

37 


14 


10 


11 


11 


13 


17  23 


29  36 


14  21 


a/May  not  ;tc)tai  to  100  percent  because  of  roundln 


•  ^  * 


H,-c«,    ®^  ^hJ?^^^  f^'lfS^  ""^^^^  whejbher,  they  agrfeed  or  - 

^S^^'^  -^    each^d^*^:  number  of  citga  disadvantages  of 
c^^c^sion  was  a  aT§kdvliitage  for  theirSbusinesses.  . 


■0 
3 
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I^j&spondents  Opinions  on  Often 
. Cited  Disadvantages  ( note  a, ) 


Disadvantages  Agree 


Disagree 


Does  not 

apply 


No  basis 
to  judge 


(Sample ) 


400 

^ 


lyOOO     400  1,000     400  1,000  400 


-^(ipercent  )■ 


64 


Conversion  will  ' 
,        be  costly  73 
*  '    Training  employ- 
ees will  be  time 
consuming  79  69 

Conversion  will 

result  in  dual  y 
inventories  56  52 

Customers  will  be 
confused  bj^  the 
V  metric  system  67  68 

Conversion  will 
increase  the 
price  of  your • 
,  business  pro-^  i^ 
^        ducts  and/or  ^ 
^   services^ ^      ;|  *^ 
Co  n  ve  r  s  i  on        1:^  V; 
result  '"^m^^^  f  e  -V 
ty  hazards"^  and 
errors 
Sales  wni  &^ 
lost^  to  foreign 
imp<5i?ts  ■ 
Codes  arid  stdnd7r^|^  •  J-^ 
ards  will . have "  'V^ 
^  to  be  Change^^  81 


21 


18 


18 


10 


12 


16 


52 


40 


24  ■  24 


25  .  ■  25  .    4  5  34 


6-  '   50  41 


11 


14 


a/May  not 


total 


21  22 


8 


to  100  percent  because 


of  rounding i 


l/QOO, 


12 


11 


19 


22 


23 


17 


10 


14 


12  13 


25" 


The  respondents  were  askedji  to  weigh  the  overall  advan- 
tages and  disadvantages  of  conversion  fpr  their  businesses 
and  also  for  the  country.    They  expressed  a  generally  negative 
opinion  on  the  advantages  of  conversion  for  their  businesses, 
but  e^i%)r§ssed  a;  more  positive  opinion  on  the  adyantages  of  ''S. 
conversion  for  the  country.     Evidently,  they  believed  someone 
oth^r  than  themselvfi's  vfbuld  benefit.     The  respandervj:^"  views  • 
ar'e  shown  on  the  followin;g  Charts.  "'^'^ 
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Will  Advantages  Outweigh  Disadvantages? 


I 


NO  BASIS  12% 

SIGNIFICANTLY 
6% 


FOR  THE  BUSINESS 
400SAMPLE  ^ 

-  SLIGHTLY  13% 


4  © 


1000  SAMPLE 

SLIGHTLY  9% 


SIGNIFICANTLY 
6% 


SLIGHTLY  6% 


NOTE:  MAYNOTfOTAL  TO  100  PERCENT  BECAUSE  OF  ROUNDING 


SLIGHTLY  5% 


FOFJ  TH|CbUNTRY 

SJjGNIFICAIS^' 
*19%  > 


SLIGffTLY4% 


BASIS  2d% 


3SIGNIFICANTL\ 


TV- 
f  ... 


GEfi^duiWE/GHApVANTAGES 
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The  largest  percentage  of  respondents  indicated  that 
they. had  no  ba^is.to  judge  whether  small  or  largef  business 

^yould  gain  or.  lose  from  metric  conversion,  As  the  following 

piiart  shows^  however  /  a  substantial  number  of  the  respondents 
perceived  that  large  business  would  gairj^^wttile  small  business 
wouFdlose. 


PEl^CENT 

5or  ^■ 


40  -* 


30  - 


20  - 


10  - 


Will  Large  Or  Small  Business  Gain  Or  Lose  From  Conversion? 

4 


400  SfMPLE 
1000  SAMPLE 
•  LESS  THAN  tPERCENT 


J 


W5:v:''S- 


SMALL  GAIN 
LARQE  LO>SE  ■ 


.V 

1- 

BOTH  GAIN 


BOTH  LOSE 


SMALL  LOSE 
LARJC3E  GAIN 


NO  BASIS 
TO  JUDGE 


Role  of  Government 


6€?her ally /  the  respondents  believed  , the  Federal  Govern- 
ment's role  in  metrication  should  be ''that  pf  counseling  y  ad- 
vising[,>..  planning  y  and  establishing  target^'dates  for  convjer-. 
sion.  fvFew  believed  thei^Governipent  sholitd^  lefifislate  or^ .enforce 
conversion. 


The  businesses. we.re  a^ed  what  laws^or  I'^egul'-ations  current- 
ly make  it  difficult  for  them  to  conveTfc^^^^^^^    the  ipetric  system. 
The  vast  majority  of  the  respondents  eijbhp^^^         not  Icnow  or 
did  not  believe  any  laws  or  regulatiort^  iybuld  make  conversion 
difficult.  '  Those  who  did.  cite  some  laws^  Or  regulations  most 
frequently  i'caentified  buildifig^:^^^^         >Sta^.  and  local  laws^^ 
and  Federal  laws*  ^  :   r  '  ,  ^^'^^^-"^^^  ' 

MpjDe  of  the  respondents  disagreed  than  agreed  that  the- 
Government  should  encourage  metr ic  ponversiori  by' purchasing  . 

items  designed  or  described  in  metric  terms. 

•     •  .  ■  • ,         . , ... 


Conversion  Should  Ba  Encouraged  Through 
Feder&l  Procurement 


Time  frame  for  'CdnVersion 

 ■ — '   ■  ■  —      ^   ■  ■'.  - 

As  the' following  charts,  show,  about  90  percent  of  the 
respondents  beli^«A?ed  they  could  convert , within  15  years  under 
a  shortest; ^time-^rae.^,concept  conversion  were  not  Manda- 

tory arg  made  in  Etiei^.bimifm  time  frame  rather  than  th^e  short 
es.t  tiij^frame,  the  percentage  that  could  convert  within  the 
15-year«^eriod'woald  decrease  to  77  percent.     Also,  in  the 
nonmandatory  optimum  time  frame  situation,  .the  number  of  re«-v 
spondents  indicating  they  would  never  conv^r't- ^increased. 


PERCENT 

loor  


90 
80 

70 
60 
60 

40 
30 
201- 
10  I- 
0 


Shortest  And  Optimum  Time  Frame  For  Conversion 


400  SAMPLE 


UNDER  5  5-10 


I  - 


SHORTEST  TfME 
OPTIMUM  TIME 


""LESS  THAN  1  PERCENT: 


11-15  16-20  21-25         26-50         OVER  50  NEVER 


YEARS  > 


PERCENT 
"100 


90 


70 
60 
56 
40 
30 
20 


'  UNDER  5 


J 


1000  SAMPLE 


SHORTEST  TIME 


OPTIMUM  TUiAE 


•  LESS  THAN  1  PER  CENT 


5-.10  11-f5         -16^20  21-25 


;5-23 


26-50        OVER  50  NEVER 
4 


YEA! 


^        The  respondents  believed  industry  and  industry 
•adsociations-^should  pUy.  a  role  in  establishing  conversion 

establish  the  dates. 

I,  "  ■ ./  ■         ■  ■   •  .  ■  , 


'    Who  Should  Establish  Conversion  badges 

•T,--'>CiT,  •'  ■  ■  -■  Sample  of 

'^^i^i^^m^^^^"'^'^b^'-^  '     ■ '     .  .  •  ,400  1,000 


V  '  '  ^(percent) — - 

*  The  Congress  "  9  ig 

.U.S.  Mdjiilc  Board  in  , 
consUTCatio'n  with 

the- industry  .  ^  37 

Industry  associations  28 


33 
21 
11 
2 
17 


Individual  firms  18 
Other  -.  p 

No  basis  to  judge.  '  7 

Views  of  small  business  asgpciations 

Discussions  wrth  several  associations  indicated  that  the 
.         question  of  metrication  was  Sot' a  pressing  issue  with<  the  as- 
sociations or  the^lr  membejjjfihip.  ' 
V  .  .  ,  '  ' 

;         An  official  of  6he  National  Federation  of \ndependent  ' 
*        Businesses  noted  that  sinall  business  es  not  a  unified  commun^' 
.  .it^  but  rather  a  community  of  varied  segments;  tMkrefore,  the 
'  °^  one  segment  tpwaxd  metrication  might W'buite 

different  from  the  views  of  another .     However ,  he  said  that  ; 
small  business  has  generall5?»en  little  thoughtrto  m^trib/- 
tion,    Small  businesses  basicm^^eSlect  the.  views  of.  their 


,  — -..>.^^^^  cne.  views  or  tneir - 

'^^stomers.     ln^his  regard  he  ^p^^^ 
facturer  whichUs  the  supplier /for  a  firge  corpbration;  Ktl- 
cation  mtght  not-  be  a  mat^ter  of  choiQe.     If  that  large  cor'^ 
^"^^^^1°^  ^^^^'^^'^^s:       metrics,  metrication  may  be  a  necessity 
W  for  the:  small  man.i^acturer .  *  - 

f  i^n  oppose;  any  Federal  iSwilf  liSrl^-  ■ 

^     *^^°".^nat  would  require.  Government/procurement^siSb^^ 

specifications  because  small  business,yj^iild  bW^4iiliYjciii#  "af- 
fected.    The  association  would  faVor  ^tHffaVaii^ilM^  »Pe 


-I  T  _  .  ^  ujr"  Fed'- 

eiral  loans  for  metrication  activity.  ^ 

.-v.  -  .  ■       ,  ■  5-24: 


The  officinal  noted  further  that  oniy  a  small  proportion 
of  tJ\e  small  businesseiS  kre  involved  in  foreign  trade?  qoh- 
-segueatLy:,— they_mcLy-Jia-ve_^ 

ment  tTiat  conversion  by  the  United  States  would  assist  its 
trade  position.  ^  >  '   „  \,v 

An  official  of  the  National  Small-Business  Association 
also  believed  that  small  business  ,  andSfor  that  matter all 
ibusiness  had  little  awarerjess  of  what  is  gbing  on  in  metri- 
cation.    In  his  opinion  this  inroads  metrication  has  made  in 
•business* are  in  the  large  corporations.     He  did  believer 
howayet/  that  small^  business  would  benefit  from  conversion 
to  ^e  metric  system  through  ^simplifying  computations  in  the 
manufacturing  process  and  through  standardization*     He  also 
favored  some  form  of  Federal  loans  to  small  business  to  help 
them  cope  with  conversion.  ^ 

Views  of  the  Small  Business  Administration 


An  official  of  the  Small  Business  Administcation  aiiso 
believed' small  business  has  little  awareness  of  metrication. 
He  believed  that^'smail  business  does  not  have  the  time  or  the 
resources  to  plan  for  metric  conversion^  particularly  when 
convei^ion  is  nbt  immediate.  "As  metrication  increases  in  the 
On i ted  State Sy  he  believes  small  business, will /  through  neces-. 
sity^  become  more  concerned,.and  wilT  need  financial  and  mana- 
gerial assist JfiflSe  to ^acccomplish  the  conversion. 


Currently;  the  Smalvl  Business  Administration  has  no 
cial  programs  to  provide  assistance  to  small  business — -eii 
finahcial/or  managerial~for  metric  conversion.     However /bjie 
Small  Business  Administration  official  said/  small  businesses  • 
can  obtain  financial  assistance  for^metric  conversion  under/  ^ 
existiJhg^Small  Business  programs ?±f^t^ey  are  otherwise  quali- 
fied.    He  di^dHiot  knoW^  whether  ail^^  applied;;for  such 
assistance.'    Thus  far  /  technical has  been  #tmi ted  ^* 
to  the  prepaxc^tibn  and.  d'isti;ibution'^f  a  booklet  on  metrisi/  V; 
conversion.                                            .:              '  •     '  A 

The  Smai;i.  Business  AdministratTOij.:^^^^  a tteinpting  t(p 

develop  an  automated,  listing'of:  small  i^^^^  thefir' 
capabifltieSf  including  ani^nie^r ic-^^ 

1,  ■■  •    .  .  . 

CONCLUSIONS  ' 

'  Most  of  the  •small  business  respondents  did  not  know  the 
U.S.^  policy  ori  metric  conversion;  most  >large  business  respond- 
ents , did  know.     Over  40  percent'^of  the  small  TDUsinesses.. and  * 
1^  percent  pi ''the  large  businesses  believed  incorrei:'|dy  tifat 
conversion  is  mandatory.  •  ^     \  .^'"/i;^*;^ 


.  ^5^^^. largest  percentage  of  the  respondents,  both  large 
and  ^i^f^l,  saw  little  or  no  price  changes  in  their  products 
a a-^a -J^^AU-l-t-Q-f-me  tr-icLco n  ve r-s  ion .  -  a  c on  s  id e r  abl e  -n  um be x"  d  id 
se^  sorn^  price  increase,  however.  .<0 

Most  of  the  Respondents  believed  that  t;he  Federal  role 
in  cOrtV^rgion  Should,  be  that  .of  coordinator,  planner,  and  ' 
counselor    .rather  than  enforcer.    The  large  business  respond-- 
ents  t>^-*-ieved  the  Gover'hment  should  encourage  conversion 
through  Purchase  of  metric  goods. '  -©^.the  sm^ll  business  re- 
sponaenca  expressing  an  opinion,  most; opposed  this  position. 

\L    -J^ii^^^  %»,/®fP?n<3ents  b.^lieVed  they  could  convert  to 
.jthe  jetri^  systert^withiri  .iQ:  years considerable  number  'iiSmr--^< 


•S7  7-^  v<T^^^^^^  than  5  years.    An  overa8Ke...- 

-.,ti>e  fr^m^  of  15  years  wo^Jrd  allow  about  80  percent  of  th^f^^^r 

^°  convert  within  an  optional  period  of  "  ' 
tiitje.    "o^t  respondents  also  believed  th^t  the  industry  should  ' 
,  be  invoAv^d  m  establishing  target  dates  for  conversion. 

,More  of  th^  small  ^business  respondents-  believed  they 
>^^W  assistance  to.  finance  metric  conversion  than 

believea  t:hey  would.     However, *a  considerable  number  did  not  '  • 

5*61*  t^ggponiSents  indicated"  litt-le  Conversion  activity  - 
bey<?n(3  Planning  and  coordinating. 

•  larp  buainess^respondents  generally  supported  con- 

vet^ion  ,tci  the  metrac  system  while  the  small  business  respond- 
ents vefj ^divided  m  their  support  or  oppositibn;  both  be- 
lieveq  <?onversion  to  be  inevitable. 

JCa^^^^  ^^^®^'  more  , Of  the  respondents  ■supported  conver- 
siofi  tPjn.perceiy^d  the  advantages  as  outweighing  the.  disad-r    •  . 
vanta^JJ^Of  cdnversion  for  theiTr  business-    The  large  business 
resppn^ejts  were  divided  over  the  relative  advantages  and" 
.dis^dv^njage,s  of  conversion,  and  more  of  the  small  business  . 
r-espojdJ2>s  believed  Conversion , to  be  disadvantageous  than" 
adv^nt^g^ous."  ^However,  when  considering .  the  relative  advan- 
t^gas^nq^^isadvantages  of  conversion  for  the  United  states 
oyei^alj,  both  groups  shifted  to  a  more  positive  opinion  of 

Kffl^i^f^f:    A  majority^  of  the  larg^J  business  respondents  ■ 
now  be].ieved  the  advantages  to' be  greater  than  the  diSadvart- 
tageS»  and  mpre  qf  the  small  business  respondents  believed  '  . 
conversion  v^ould  be  ad  van  Ugeous  than  disadvantageous.  ■  • 

■     .Tbus/^^  seems  that  the  'rest^ndents  believed'that  someone/ 
other  than^  themselves  Would  gain  the  advantages  of  fnetrrcationi. 
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U.S.  GSBSBAL  ACCOtmTIHG  OmCS 
HBFRIC  TiSK  fOBCS 
SnBTET  OF  LARGE  CORFORATIOHS 


Fleue  answer  eaoh  of  the  follovlzi^  queetlona 
aa  fzanklor  and  ooopleteljr  as  poaalble  for  the  pxo- 
duot  line  xepreaentlns  the  ffreateajb  yolume  of 
•alee  for  tout  aoopanj*    Ve  .are  Intereated  In  your 
oofflpany'a  Tlew*  whether  or  not  jour  ooapany  la 
active  In  the  area  of  netrlo  oooveralon*  - 


Ve  have  made  the  following  aaaumptlona  so 
that  all  respondsnta  will,  hanre  a  ooonon  baala  for 
anawerin^rs 

— Converelon  meana^  ftaTSloal  ohan^a  r  not  Jiaat 
stabatltutlng  oetpriLo  nwasureaent  unlta  for  " 
£h^lah^r  QuatooaiQr  nearoreaent  unlta 
(l,e*»  Inoh;  pound,  quart,  eto*)* 

— ConveralOQ  doea  not  apply  to  Items  already 
produoed  or  In  produotlon*  : 

— IXirln^  the  odoverslon*  metrlo  auppllea  and 
aervloes  will  be  readily  available* 


Qiere  la  space  at  the  end  of  the  qusstlon- 
nalze  for  any  oomenta  you  may  wlah  to  make 
oonoexxiln^  theae  asaumptlons*  the  qusatlonnalro, 
or  any  other  related  topics. 

The  questionnaire  le  numbered  only  to .  permit 
us  to  delete  your  coopany'a  naae  from  our  Hat 
when  we  receive  your  completed  quesilbnnaire  and 
tbus^avold  aendln^  you  aa  unneceaaaxy  followup 
request*  v 

Qixoughout  the  queatlonnalre  there  ars  numbers 
printed  within  parentheses  to  asalt  our  keypunohers 
In  coding  reaponses  for  computer  analysis*  Flease. 
dlaregard  theae  znabers* 


A*    Hatlonal  Policy 


What  la  your  ccmpany's  xmderstandln^.  of  the 
national  policy  conoemln^ 'converting  to  the 
loetrlc  aystem?    (Flease  check  one*) 


1  /     /    Ko  atated-TiBtlonal  policy 

■  .  / 

2  /     /   Mandatory  conversion  within 

10  years 

3  /     /   Pe<Mral  coordlnAtin^  and 

planning  of  vclxmtaxy  conversion 


(6) 


4  /     /  .fendatcry  gradual  conversion 

/(i.e.,  more  than  10  years) 

5  /     /   Ho  conversion 

6  £~J  Don't  know 

7  /     /   Other  (PLeaaiB  apeclfy)   


TITLEt 


TETgraOHEt      i  ) 

►     (Axsa  code} 


(HUmber) 


2*    Doea  your  company  support  or  oppoee  the  IMlted 
^  States  converting  to  the  metric  system? 
(Fleailta  check  one*) 


1  /  /  Strongly  aupport 

2  /  /  Somewhat  support 

3  /  7  tfadeclded 

k  /  /  Somewhat  ppj^se 

5  /  /  Strongly  oppose 

6  /  /  Ho  baala  to  judge 


(7) 
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APPENDIX  I 


fio«i  TOUT  oonptny  b«Um  that  oooTvnloo  to 
thM  lutrlo  >7at«m  !■  ijMTltabl*  for  your 
Indufltiy?    (Flea««  ohecic  one.) 

1  /     7  Definitely  yee 

Frobtbljr  yei 

3  ZII7  ttKtoolded 

h  /     /   Probibajr  no 

'  5  /     7,  Definitely  no 


yhidh  of  the  following  lave  or  xvgulatlona, 
If  anar*  purrentlor  inhibit  oonrersion  hj  your 
oompany  to  the  metrlo  eyetem?    (Fleaae  oheok 
all  ^that  apply. ) 


(8) 


\£Z7 

Federal  antltruat  laws 

(9) 

Other,  Federal  laws" 

.  (10) 

3ZZ7 

State  and  looal  lava  . 

(11) 

u£-7 

Building  oodea 

(12) 

5/Z7 

Federal  or  State  pro<P 
-ouxement  regulatiohB/^  ^ 

(13) 

Other  (Fleaae  apeoifV^ 

(1U) 

7ZZ7 

Hone  ' 

(15) 

^  /     /   Ho  baaia  to  Judfie 


(16) 


If  metric  oohveraion  booura,  *Aioh"t)f  the 
following  zolea,  if  any,  ahovld^e  Federal 


apply.) 

■  ^.^  '  ■ 

»  •                                        -  I-  -■         *  ■ 

^    1  /     /    Plan  the  overall  oonverolon 

(17) 

>2  /  7 

Coordinate  activitiea 

(18) 

Eatabliah  target  datea   '  ^ 

(19) 

■kCJ. 

Counael  and  adv^iae 
intereeted  partiea 

(20) 

5ZZ7 

Legialate  the  oonveraion 
pzocesa 

(21) 

Make  cbnveralon  mandatory 

(22) 

E^orce  the  oonreraion  p'rooeaa 

(23) 

Other  (Fleaae  apecify) 

'(2U) 

9  /  /  Ifone  of  the  above 
10  ^    J   196  baaia  to  Jud«e 


(2^) 
(26-27) 


6«    Do  you  a^e  or  diaaeraa  that  tlii  Federal 
Goraznaant  ahould  anooura^  oonrersion  to  the 
natrio  ayatam  by  purohaain^  itama  daaignad  or  ' 
deaoribad  in  natrio  tasoa?    (Fleaae  oheok  ona.) 

1  /     /   StronfiOy  agzae  \  ^^^^ 

2  /     /  BGoavhat^ 

3  /     /  Thdeoided 

^  /  /  Ddaaj^ree  aooavfaat 
5  /     /   Strongly  diaagraa 

B,  . Statua  of  Metrioation 

7«  \Aiioh  of  the  following  beat  charaoterizea  the 
way  your  oompany  vieva  itaelf  with  reapeot  to 
iDetri,oation7    (Fleaae  oheok  one.) 

1  /     /   Aa  a  leader  in  ntetrioation, 

i.e.,  influanoing  the  deoiaione 
of  othera  to  go  metric 

2  /     /   Following  the  lead  of  othera 

in  going  metrlo 

3  /     '/   Meeting  the  deoanda  of  ouatomera 

^  /     /   Attempting  to  blook  or  poat- 
pone  metrioation 

5  /     /   Iftiaffeoted  by  metrication 

6  /     /   Other  (Fleaae  apeoify)  


8.  (What  ia  the  ourrent  atatua  of  each  of  the 
following  metrlo  oonveraion  aotivitlea  in 
yoxir  oTompany?  (Fleaae  oheok  one  boi^  for 
each  row.) 


1 

'2 

i 

? 

6 

a. 

Metric  'pblicy  'atatement 

(30) 

b. 

Kstrio  coordinator  or 
committee 

.  (31) 

c. 

Cuatomer  auzvevp  ' 

(32) 

d. 

Supplier  aurveva  " 

(33) 

®T 

Coat  analreia 

(3h) 

f. 

Employee  traihin;; 

(35) 

Conaumer  infozmation 

:  (36) 

h. 

FUnda  budgeted  for  metrlo 
cor^eraion  activitiea 

(37) 

it 

Timetable  for  oonveraion 

(38) 

J. 

Coordiifation  with 
induatrsr                "  . 

— r— 

\  . 

(39) 

k. 

Coordination  with  ' 
Aovenuaent 

(ko) 
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Por  pxibdaots  aamifaoturvd  In  tbm  Tbiitad 
8t«t«a»  hov  tan  your  ooopcny**  mgluBmrias 
"dxnringa  priitarily  written  up?  (fleaaa 


1  /     /   In  oifrtooaiy  unit* 

2  /     /   In  dual  dlnMrnalons  (with  or 

without  oomrarslon  tables) 

3  /    -/   In  metrlo  unl^ 

ii  7     /   Separate  drawing 
and  In  aetrlo  un 

5  /     (  .Doee  not  apply  ] 


(V) 


h  /~7  Separate  drawinge  In  cuatooaay 
and  In  aetrlo  unite 


10*    Tot  prodttote  oanufaotured  abroad,  how  axe 

your  ooopanar^  a  engineering 'drawing  primarily 
written  up?    (Fleaae  oheok  one.) 

(I42) 

1  /     /   In.  oufltonaiy  unite 

2  /     /   In  dual  dljaenalon^^  (with  or 
-  without  ootrreralon  tables) 


11. 


12« 


3  /     /   ^  netrlo^  unite 

-J  ^ 
k  an  Separate  drawlnga  In  ouatcoaiy 
and  In  metric  unite 

5  m  ,,D{^!e  not  apply 


?br ^^D^uotlon  in  your  gveraeas  planti^^  what 
oeasureBtentJ^ac^floatloixat  If  any,  are  made 

-  to  pxo)^ta  jubip^aotured  In  your  U.S.  plants? 

.  (Fleastf^'ohedlt.aU  that  apply.). 


1  fltodifloatlons  In  desl^ 

2  /     /  ^Mgdlfloatlonfl  In  pankaglng 

and/or  Oabellcg 

3  /     /   Ifp  Bodlflcationa 
k  /     /  3)5)tt  not^apply 


(U3) 


For  pxddttots  oanufaotured  In  your  UtS.  plants 
for  dooestlo  sale»  what  g^asurement  modlf  ' 
oatlona»  If  any»  are  required  to  sell  thoj 
^oduots  abroad?    (Please  oheok  all  that ' 
apply.)  *     5  / 

1  /     /   ModlfloatlonA  In  desl^  / 

 '  .V 

2  /     /  Ifedlfloatlons  In  pankaging    J . 

and/or  labeling 

3  /     /   Ko  nodl/loatlona  . 
/    '/  Does  not  apply 


C.    Trade  Implloatlons  of  Hetrloatlon  • 

13.    How  slgnlfloant  are  eaoh..43f  the  following 
faotors  In  promoting  your  exporte?  (Please 
oheok  one  box  for  eaohirow.) 


PACTOHS 


a.  Competitive  prloea 


b.  Hlflfa  Quality 


o.  Superior  teohnology 


d.  Good  reputation  and 
e^lablllty 


Good  produot  nalAten'^ 
anoe  and  servlglng 


f .  Growing  forelgi  maricet 


g.  71goro\2s  ocHpanyr  export 
promotion 


(or 


h.  Deslgn/manUfaojnire  of 
products  In  oi^tomazy 
£hgllsh} /imlts  and/or 

enalneeafag  standards  

I.'  Deelgn/manufaoture  of 
products  In  metrlo  units 
and/or  en^flneerlng 
stan'^'^T[^«  ' 
J.  Othiar  (rjplease  specify) 


1U.  \,H6w  slgnlfloant  are  each  of  the  following 
.  ,  /factors* In  deterring  your  exporte?  (Please 
'       oheok  one  box  f^r  each  3:ow.) 


PICTORS 

1 

m 

|3 

a.  Hbnoofflpetltlve  prices 

b.  Strong  local  and/or 
third  Gountzy  com- 
petition 

0.  Ro  Qiu^ltY  adv^uita«e 

d.  Hb  technologloal  ^ 
advantage 

e.  Hlidi  ehlpping  costs 

f .  Hlah  tariffe 

gi  Ikmtarlf  f  barriers 
other  than  measure- 
nient  standas^ds 

h.  Desl^manufaotura  of 
products  In  customary  (or 
Qogllah)  units  and/or 
englx^^'firyf  standards 

1.  Design/manufacture  of 
products  In  metric  units 
and/or  engineering 
etandards 

j.  Other(Please  specify) 

5-29 
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15«    Would  you  expect  axty  chan^  in  your  ooinpany'B 
exports  as  a  result  of  oonvsraion?    (Please  ^ 
oheok  one . ) 

(71) 

'1  /     /    SlgnJ.ficar.t  :.nc'.«;.*v?         :  . 
7  7     I   Slight' increase 
3  /  '  /   No  ohan^ 

U  /     /    Slight  decrease  ^ 
5  /,     /    Significant  decrease 

16.    Would  you  expect  any  change  In  imports  into  the 
^       I^ted  States  by  !your  overseas  oompetitors  as  a 
result  of  conversion.    (Please  check  one.) 

_  ■.  (72) 

1  /     /   Significant  increase  s 

2  /     /    Sligjit  increase 

3  /     /  Ao  change 

U  /     /    Slig^it  dec  rease 

5  /      /    Significant  decrease  , 


17.    Do  any  of  the  following  countries'  import 

regulations  related  tc  measureirent  etandeurde 
^have  any  Inpact  on  the  pxportation  of>»your 
producte?    (Please  cjieck  one  box  for  each  row. ) 


1 

2  • 

It 

'a.  Canada  ( 

b.  European  Economid 
Communis  (Conua»fi 
Market) 

c,  Japan 

d.  Other  (Please 
.  specify. ) 

(73) 

(7uy 

(75) 
(76^ 


18.    If  your  company  converts  to  the  metric  eye  tern, 
would  you  expect  any  change^  the  importation 
of  fasteners  smd/or  other  conponente  for  your 
company's  producte?    (Please  check  one.) 

»      •  (77) 

1  /     /    Significant  increass  * 

2  I  7  Slifi^it  ir»c  rease 

3  /  ;  /  No  change  . 

U  /  /  Slight  decrease  , 

5  /  Significant  decreass     '  ' 


19*    How  sigiiaii^.ant  is  the  meaeurement  factor 

■    in  influencing  the  decision  of  your  company 
'     — "^6  locate  a  plaint  overseas?    (Please  cneck 
^  '  oneH  ) 

1  /  •  Of  major  eignificance 

2  /.     /  Of  moderate  eignificance 

3  /     /  t)f  mlnot  significance 
U  I    '/  Of  no  significance' 

5  I     I    No  basis  to  judge 


D.    Potential  Impact  of  Conversion 


20. 


Listed  below  are  eeveral  ADVANTAGES  frequently 
attributed  to  conversion  to  the  metric  system. 
Pleaee  indicate  whether  your  company  would 
agree  or  disagree  that  each  would  be  a  ^ 
eignifican't  advantage  for  YOUR  COMEANY. 
'(Pl,ease  check  one  box  for  each  row. ) 


ATTRIBUTEL  /UJViurTiiGES 

1 

2 

3. 

if 

a/ The  .metric  system  is 
eEUBier  to  use  and  would 
result  in  fewer  errors 

Conversion  will  increase 
or"  protect' the  present 
^      amount  ol'  exports  and* 
vibrk  overseas. 

Conversion  will  provI.de 
ail  opportuiiity  to  stan- 
dardize products. 

il.  Tr&de  will  be  f-icilitated 
throu^  a  coiaraon  ueasure- 
ment  lar>*'Aia>re 

e..  Use  ■  o^f  the  iieti-ic  systeir. 
will  incre?.3e  production' 
.efrici.?ncies. 

f.  \Jae  of  .th«  metric  .lystem 
will  facilitate  techno- 
Ib^rical  advances. 

g.  Conversion  will  "provide 
.an  opportunity  for  improv- 
ing product  standards. 

h.  Conversion  will  sjt^jnulatp 
your  industry. 

A 

(6) 
(7) 

(9) 
.  (10) 

(12) 
(13) 
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21. 


Listed  below  are  several  DI3AIVAWTAGB9  fre^ 
.  quantl/  attributed  to  conversion  to  the  metric 
■yatem,    Fleoae  Indicate  whether  your  ooapenj 
would  a^roe  or  dlsa^e  that  each  would  be  a 
•Ignifldant  dleadvanta^  for  TOUR  COMPiWYi 
(Pleaae  check  one  box  for  each  row.)  . 


ATTRXBTTTED  SISAIVAllTACBS 

1. 

2 

2 

4 

a.  Conversion  will  be  costly. 

b.  Training  employees  will 
be  time  consuming. 

0.  Conversion  will  result 
In  dual  Inventories. 

d.  Customers  will  be  confused 
by  the  metric  system. 

e. 'Conversion  will  Increase 
the  prJjd^s  of  your 
company's  Droduots. 

f .  Conversion  will  result 
in  safety  hazards .  and 
^  errors. 

g.  Sales  will  be  lost  to 
foreim  Imports. 

h.  Conve'rslon  of  products 
will  reauirs  rstestlnff. 

1.  Product  standards  will  ^ 
have  to  be  chanAed, 

05) 
(16) 

(17) 
(18) 

(19) 

(20) 
(21) 
(22) 


(2J|) 


23.    Tot  the  Qxltsd  Statss  overallV  vould  ths 

advantages  of  conversion  to  t^e  aetrio  systea 
butweigb  the  disadvantages  or  Vice  versa? 
(Fleass  check 6ns.  )  V 
''-v  ^  «       . .  1. 1 

1  /     /   Advantages  si^floantly 

outweigh  disadvantages  \\ 

2  /     /    Advantages  slightly 

outweigh  disadvantages' 

3  /     /    Advantages  would  be  abouti 

the  same  as  disadvantages  v 

U  I     7  Disadvantages  slightly  \ 

outweigh  advantages  .      '  .\  '\. 

5  /     /   Disadvantages  algnif Icantxir  I 

outweigh  advantages  ..| 

6  /     /   No  basis  to  Judgs 


2U.    Vlth  respect  to  small  and  large  flxms, 
'  wt)uld  gain  or  lose  from  metric  oc^ersl^} 
(Please  check  one.) 

1  /     /   aaall  flnwi  woUld  gain  and 
f  large  fizms  would  loss 

2  /     /   Both  small  and  large  fixos 
would  gain 

S  I     /'  Both  small  and  targe  f  1ms 
would  lose 

U  /     /   Sttiall  flXBfl  would  lose  and 
^  large^  fizms  would  gain 


/ 


5  ZZ7  Ho  ^Mi* 


to'  judge 


22.    For  your  company*  would  the  advantages  of 

conversion  to  the  metric  system  outweigh  the 
disadvantages  or  vice  verea?    (Please  check 
one.)  .  ^ 

'  :  (23) 

Advantages  significantly 
'    *      outweigh  disadvantages 

2  /     /    Advantages  slightly 

outweigh  disadvantages 

3  /     /    Advantages  would  be  about 

the  same  aa  disadv^tages 

k  I     /    Disadvantages  slightly  ^ 
.  outweigh  advantages 

•  It 

5  /     /   Disadvantages  significantly 

<y    outweigh  advantages 

6  /     /   No  basis  to  Judge 


25*    Ixi  the  long  run,  how  would  metric  ^ooztversion 
influence  thb  prices,  of  your.oompahy.*s 
products?'  (PleaaevOheok  gne.) 


1  /  /  Major  decrease 

2  1  I  Some  decrease 

3  /  /  Little  or-no  chazigs 
U  /  /  Some  increase 

5  /  /  Major  increase 

6  /  /  Kb  basis  to  Judge 


(26). 


EKLC 
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•  '     for  Itotrio  ConyrBlon 


26. 


27. 


If  th«  tfeilt«d  Stat«f  oonrwrtt  to  th»  Mtrlo 
■TVtMii  approzlpat^lj  vhat  would  b«  th« 
•hortMt  tiaa  fniw  for  jour  oospaaj  to.  * 
oonwrt?    (F1«m«  oh»ok  os«.) 


1/17 

thai:  ^  yaari 

2ZZ7 

5  - 

10  y^an 

3ZZ7 

11  - 

15  yaar* 

UZZ7 

16  - 

20  ^raavi 

5ZZ7 

21*- 

2^  year* 

6ZZ7 

26  - 

50  yafo 

7ZZ7 

Wore 

than^O  ytaxa 

(27) 


8  /     7  Never 


If  conversion  le  not  aade  aandatozy, 
vouXd  be;the  optioua  aoount  of  'tlae  , 
coopahy  vouldl  need  to  convert?  (Fleaae 
check  one .)  V  t;,  ''^^^     ^  < 

1  /     /  Lese  than  5  yf»ri 

2  /     y  5  -  10  yean  •  ■< 

3  /  7  11  -  15  year* 
ii>/~7  16-20  yeapi 

5  /~7  21  -  25  yeare 

6  /     7  26  -  50  year* 

7  /  '  /  More  than  50  yean 

8  /     7  Never 


(28) 


29.   If 'you  hare  additional  ^conrntf  on  any  of  tha 
Itana  within  tha  a^itlooiiaire  or  relatad 
tbpice  not  covored*  pleaae  ftal  free  ta  wcpgaaa 
your  views  In  tha  apaee  below  or  attach 
additional  data.    Blank  you  vazy  anioh  for  your 
cooparaUon  in  coapletlnf  thie  quattioonaire. 


28  •    If  the  lUted  Statue  oonverte  to  the  netric 
ayateoi,  yho  ehould  establish  the  date(e)  by 
wfaioh  youap  Indus tzy  would  convert?  (Please^ 
^  oheck  one.)  ^ 

1  /     /  Congee 

2  f    7  0.8.  Hetric  Board 

(in  consultation  with  Industry)  < . 

\  3  /     /  Industry  aseooiations  ^ 
K  1~1  Individual  fims 
S  CD  (Please^,  specify V 


€  f~7  No  basi*  to  jud«a 


APPENDIX  II 


APPENDIX  JI 


U.  S.  CENF.R/U."  ACCOUNTING  OFFICE 
METRIC,  TASK  FORCE 
SURVEY  V  SMALL  fiUSIHESS 


INSTRUCTIONS t  i  ^ 

Please  answer  each  of  the  faLiowlng  questicna 
a^  frankly  and> (Completely  as  obss lb le  for  >ch6 
product  line  i* presenting,  l^jj/^eat^^^/^luqje  of 
salefVfor  your  company.  .We  f^y^ 
company's  views  whethef'br  not^j 
the  area  of  metric  cdnvers^nhj^V^  ^ 


\^e  have 
tloos  so  that 
a  convnon  basis  f< 


lief^fttXl'ow£jig  assump- 
r^;s^0^^nts  will  have 
."  ,w«Wng: 

--Cotty«xsitor\  mean?  physical 
^  chtfnig€^,q,noy'^ju9t  subs *.l tut jfni; 
•   >  .^n^trlc  measurftment  unlt.5  for 
-     "  r«^c  u  s  t  oma  r  y  ,  o  r  t  n  g  1 1  s  h  measure- 
•  stnent  unjt*  (l«e..  Inch,  pounds 
quact,  ?tt.):  >  V  * 

■  ■    ■  r 

'.  -"Conversion  does  not  apply  "rr 
u      Items  a I i^ady: produced  or  in' 
production, 

— DuriJig  the  conversJ.off^  pur- 
chased parts^lM  available 
In  metric  si 


•  Th  at  the  end  of  the  questionnaire 

•  '  for  aoy  conments. you  may  wish  to  make  concerning 
'  tlj^&e  assump tlon»^  the  questionnaire,  or  any  other 
topics. 

^-   The  questionnaire  is  numbered  only- to  permit 
■  us-  to  delete  your  company's  name  from  our  list 
wh«39  we  Receive  your  completed  questionnaire  and   '  ' 
thus  avoT^  llendlng  you  an  unnecessary  follow  up 
request.  ;  ^ 

Throughout  this  questionnaire,  there  a 
numbers  printed  within  parentheses  tp^.'^ls:;  niir 
keypunchers  In  coding  responses  for  comouter 
analysis.    Please  disregard  these  numbers: 


RESPONDENT  INFORMATION: 


What  is  ycur  type  of  bu3in|3s?  '.(Please  check 
one.    If  you ^engage  in  more  thpn  one  t/pe  of 
business,  answer  for  the  one^Whlch  currently 
provide-'^  the  greatest  gros^  iocome.) 

t   ,    '   ^  •  (6-7) 

^'  /  :   /    Manufacturing  (includi^ng 

dairy  processor,  printer, 

pi'bllsherj  etc.) 

2-  /317   R'itaU  (Please  specify  kind)  ^  * 


3.  /  7   Wholesale  (Plea,se  specify  kind) ' 


4*.  /  /    Service  (auto  repair,  beauty 

'  salon,  motel,  hotel,  etc.) 

5,  /  /    Professional  service  (doctor, 

lawyer,  etc.)  . 

6.  /      /  Mining 

/      /    Agriculture  (farming,  logging,  etc.) 


6.  /      /   .Transportation,  <:ommunlca tlon, 

electric,  gas  or  sanitary  services 

9.  /      /  Construction 

/      /    Financial  (insurance ,  real  estate , 
bank,  savings  and  loan,  etc.)  * 

11.  /      7    Other  (Please  spe,<|lfy)   


NAME: 


TITLE: 

TELEPHONE  j  (   ) 

TAreA  Code) 


(Number) 


J 
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ApproxiouCely  wharwaa  ydur  business  gross  income 
(asLes)  for  calendar  year  1976?    (Please  check 
one.) 

  .    .    '  (8) 


1.  £ 

2.  £ 

3.  £ 

5.  r 

6,  / 


Leas  than  $50,000 
$50,OgO  to  $99,000 
$100,000  to  $249,000 
^250,000  to  $499,000 
$500,000  to  $1,000,000 
MoreV:tun  $1^00.0,000 


3*    Approximately  how  many  full  kime  employees  are 
currently  on  your  payroll?    (Please  check  one.) 

.       -      '  (9) 


1. 

2.  _ 

3.  / 

4.  I 

5.  £ 

6.  / 


Less  than  .5 
5  to  24 
7    25  to  49  , 
7    50  to* 99 
7    100  to  250 
7    More  than  250 


How  much  thought  have  you  given  to  the  impact  on 
your  business  of  converting  from  the  customary 
system  of  measurements  to  the  metric  system? 
(Pleaae  check  one.*) 

.   -  '        '         '  ■       ,  (10) 

i»  /      I    Much  thought 


2,  /      /    Moderate  thoi/ght 

3,  /      /    Little  or  no  thought 

4,  /      /    Not  concerned  for  a  very  good  reason 

(e.g.,  metric  is  not  here  yet^ 
more  concerned  with  getting 
the  wo rk^  done.,  no  direct  impact 
on  my  business,  don't  believe  the 
U.S.  will  convert,  etc.) 

'   .  .    a      -  ■ 

What  is  your  understanding  of  the  national  policy 
concerning  converting  to  the  metric  systiem? 
(Please  check  one.^>) 

1.  /      /    No  state^!  national  policy    .      \  ' 

2.  'I      I    Mandatory  conversion  within  10' years 

3»  /      /    Federal  coordinating  and  planning  of 
voluntary  conversion 

4,  /      /    A  mandatory,  gradua]l  conversion  (i.e.,.. 
more  than  10  years) 


5.  /_ 

6.  £^ 

7.  /" 


. No  conversion  . 
Don't  know 

Other  (Please  specify)_ 


APPENDIX  II 

6,    Which  of  th^  following  laws  or  regulations,  if 

any,  .currently  make  it  difficult  for  your 

business  to  convert  to  the  me  trie  system?    '  ' 

(Please  check  all  that  apply.) 


:  1.  /  /  Federal  antitrust  laws    '   '  (12) 

^""l,  1  I  Other  Federal  laws  (13) 

3.  /  /  Stale  and  local  laws  (14) 

4.  /  />  Building  dotfes         '  (f5) 

5.  /  /  ^.federal  or*State  procurement  (16) 

regulations 

6.  /  /  Other  (Please  specify)   ^  (17) 

7.  /  /  None  (ig) 

8.  /  /  No  basis  to  Judge  (19) 


Do  you  agree  or  disagree  that  the  Federal 
Government  should  encourage  conversion  to  the 
metric  system'by  purchasing  items  designed  or 
described  in  metric  terms?    (Please  check  one.) 

(20) 


1. 

Strongly  agree 

2. 

L  / 

Agree  somewhat 

3. 

Undecided 

4. 

Disagree  somewhat 

5. 

Strongly  disagree 

If 

me  trie 

conversion  occurs 

following  roles,  i£  any,  should  the  Federal 
'Government  assume?    (Please' check  all  that 

apply.)  .       ^  . 


1.  1^ 

2,  r 

4.  £ 

5.  r, 

6.  /" 


_7    Plan  the  overall  conversion 

J    Coordinate  activities 

T    Establish  target  dates 

J    Counsel  and  advise  interested 
parties 

7^   Legislate  the  conversion 
process 


talje  c 


Mal{e  conversion  mandatory 


7.  /      /  ^Enforce  the  conversion 
process 


6. 


Other  (Please  specify) 


(21) 
(22) 
(23) 
/(24) 

'(25) 

(26) 
(27). 

(28) 


9.  /  /  None  of  the  above 
10.  /      /    No  basis  to  Judge 


(29) 
(30-31) 
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Does  your  business  support  or  oppose  the.  United 
States  converting  to  the  metric  system? 
(Please  checkytfne.)  *        "  ■ 


Strongly  support 
_/    Somewhat  support 


(32) 


1.  / 

.  2.  I  

/  ^^j^Undeclded 

4.  /      /    Somewhat  opi^ose 

5.  /      /  *  Strongly  oppose 

6.  /      /    No  basis  to  judge 


10.    Dp  you  believe  that  conversion  to  the  metric 
system  Is  Inevitable  for  your  Industry? 
(Please  ch^ck  one.) 

(33) 

Definitely  yes 


I.  / 

3»  Z 
A.  / 
5. 


Probably  yes 
Undecided 
Probably  no 
Definitely  no 


"J' 


'U.  listed  below  are  several  ADVANTAGES  TicnuentJy 
attributed  tc  conv*?i3Jon  to  the  metric  ^vstern. 
Please  Indicate  whether  you  agre<»  or  H.l9agL«>? 
that  each  would  be  a  slgnltlccnt  adv;^ntARe  for 
YOUR  BUSINESS.  (Please  check  one  box  for  <!;ich 
row.) 


Dls- 

Af^ree  agree 
1       '    2  ' 

•The  metric  system 
Is  easier  to  use 
and  would  result ...^ 
in  fewer  errors.     /      /    /_  / 

Con>(erslon  will 
. Increase  or  pro- 
tec  t  the  amount 
of  exports  and/or  ^ 
work  overseas.        /     T   j/  / 

Conversion  will 
provide  an  oppor- 
tunity to  stan- 
dardize products. 

Use  of  the  metric 
system  will  In- 
crease production  _ 
efficiencies*  / 

Conversion  will 
stimulate  _ 
business. 

Use  of  the  metric 
system  will  fa- 
cilitate tech-^ 

nologlcal  *   

advances.  / 


Does 
Not 
Apply 
3  " 


I  I    t  L 


No 
Ra  .1 1  s 
to 


/  / 


(3r.) 


(39) 


7  r 


11.    What  is  the  current  status  of  each  of  the 

following  metric  conversion  activities  in  your 
business?     (Please  check  one.) 


Estimate 

coat  to 
convert 


Convert 
or  develop 
products 
in  metric 
sizes 


Convert 
or  obtain 
equipment 
In  metric- 
aizes  * 


In 


Does 

Plans    Plans    Pro-      Com-  Not 
For       For      cess    pie  ted  Apply 

cj  izj  cj  nj  nj  (34) 

1  2  3  4 


^J'  IZJ  rj,  iU  (35) 


£117  nj  jzj  nj  CD  (36) 


;3.     Listed  below  are  several  DlSADVANlA'^ES  f.-» 
\^    quently  attributed  to  conversion ~'.o  »-Tir  ip'  tlx'*'. 
.\  system*    Please  Indicate  whr  .her  you  Agree  or 
\ disagree  that  each  would  b«>  a  signifi-.a.':'. 
^  disadvantage  for  YOUR  BUSIN^ESP.      (r.'«t..'j  cK.-i'J* 
one  box  for  each  row.) 


Conversion  will 
be^  costly* 

Training  employees 
will  be  time 
consuming* 

Convierslon  will 
result  in  dual 
inventories. 

Customers  will 
be  confuA^d  by 
the  metric 
system. 

Conversion  will 
increase,  the  price 
of  your  business 
products^  and/or 
services. 

Conversion  will 
result  in  safety 
hazards  and  errors.^ 

Sales  win  be  lo5t 
to  foreign  imports,. 

Codes  and  standards 
will  have  to  be 
chans;ed* 


7  r 


7  /- 


7  /■— 7 


cj  L'j 


V  


r 
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4,    For  YOUR  BUSINESS,  vould  the  advantages  pf 
cohvarslon  to  the  metric  system  outweigh  the 
dtaadvantages  or  Vice  versa?    (Please  check 
ona . )  ' 

— r  .  '  ^^^^ 

lI.  /      /    Advantages* significantly  ' 

1  outweigh  .disadvantages 


I.  L 

3.  £ 

4.  £ 

5.  / 

6.  / 


Advantages  slightly  ^outweigh 
disadvantages 

Advantages  would  be  about  the 
same  as  dlsadvi^ntages 

DlsadvantagQS  slightly  outweigh 
advantages 

Disadvantages  significantly  outweigh, 
advantages 

No  basis  to  judge 


•■;      ■  ^  ' 

5.    For  the  UNITED  STATES  OVE^LL.  would  the 

advantages  .of  conversion  to  the  metric  s/stem 
outweigh  the  disadvantages  or  vice  veipsa? 
(Please  check  one.) 

X52) 

1.  /    Advantages.' significantly 
/  outweigh  disadvantages 

2.  /\  /    Advantages  slightly  outweigh 
•  .  disadvantages 

3.  /      /    Advantages  would  be  about  the 

same  as  disadvantages 


4.  I 
5. 

6.  / 


Disadvantages  slightly  outweigh 
advantages  ' 

..  Disadvantages  significantly 
outweigh; ad vantages 

No  basis  to  Judge  . 


17. 


APPENDIX  II 


If  the  United  States  converts  to  the  metric 
system,  who  should  establish  the  date(s)  by 
which  your  Industry  would  convert?  (Please 
check  one . ) 

 ^  •    -  (54) 

1 .  /_     7  Congress 


check  01 

1.  /- 


2-  L 

3.  £ 

21 

5.  /" 


6.  / 


U.S.^etrlc  Board  (In 
consultation  with  t^e  industry) 

\ 

Industry^  Associations 
Individual  firms 
Other  (Please  specify) 


No  basis  to  Judge 


18.    In  the  long  run,  how  would  metric  conversion 
Influence  the  prices  of  your  business' products 
or  services?    (Please  check- one .  )- 

.  (55) 

Major  decrease  . 


1-  L 

2.  £ 

3.  £ 

4.  £ 

5-  £ 

6.  r 


Some  decrease 
Little  or  no  change 
sdfae  incTease 
Major  increase  - 
No  basis  to  Judge 


16,    With  respect  to  small  and  large  firms,  who  would 
gain  or  lose  from  metric  conversion?  (Please 
check  one,) 

 ,  (53) 

It  /      /    Small  firms  would  gain 

and  large  firms  would  lose 

2,  /      /    Both  small  and  large  firms 
would  gain 

3*  /     /    Both  small  and  large,  firms  would 
lose 

<»•  I      I    Small  firms  i^ould  lose  and  la^r^e 
firms  would  gain 


5, 


No  basis  to  Judge 


19.     If  the  United  States  converts  to  the  metric 
system  approximately  what  would  be  the 
shortest  timeframe  in  which  YOUR  BUSINESS 
could  convert?    (Please 'check  oneT5 


2.  / 
3-  L 
^-  L 
5.  / 


Less  than  5  yeiVs 
5-10  years 
11-  15  years  .. 


16  -  20  years 
21  -  25  years 

6.  /      /    26  -  50  years 

7.  /      /    More  than  50  years 

8.  /      /  Never 


(56) 
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20*    If  convcralon  is' not  nuid«  mandatoryi  what 
would  b«  th«  optimum  Amount  of  tim«  your 
company  vould  need  to  convert?    (j^Iease  ' 
•   check  one.) 


r 


U 
2. 

3.  / 


Lesa  than  5  yeara 
5  -  10  years 
II  -  15  years 


(37) 


4.  /  7  16  20.yiara 

5.  /  't  ^I  -  25  years 

6.  /  /  26  -  50  years 

7.  /  /  More  than,  50  years 

8.  /  7  Nevet 


23*    If,  you  hava  additional  comments  on  any  of  the 
iteroa  within  the ^questionnaire  or  related 

topica  not  covered,  please  feel  free  to   

expresa  your  views  in  the  space  below  or  attach 
additional  data.    Thank  you  very  much  for 
your  cot>peration  in  completing  this  question- 
naire • 


21.    Would  you  need  assistance  to  finance  the 
conversion  to  the  metric  system?  (Please, 
check  one.) 


.1. 


3. 


Definitely  yes 
Probably  yes 
Don  •  t  know  ■. 
Probably  no 
Definitely  jio 


(58) 


If  you  checked 
one  of  these  I 
please  skip  to 
question  23. 


22.    What  typa  of  financial  assistance  would  you 
•  favor?    fPIeas'e  check  one— the  pri.M^ry  or.e.) 


1-  L 

2.  l_ 

3.  / 


Bank  loan 

Federal  loan 

? 

Other  (Please  specify)^ 


(59) 
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APPENDIX  III 


APPENDIX 


THE  FORTUNE  50 0 ^INDUSTRIES 

.  Mining^  Crude  Oil  Production 
Food 
Tobacco 

Textiles^  Vinyl  Flooring 
Apparel 

Furniture  ^         '  ' 

Paper ^  Fiber  and  Woqd  Products 
Publishing^  Printing 
Chemicals 

Petroleum  Refining 
Rubbfe^^  plastic  iProducts 
Leather 

Glass^  Concrete  /  Abrasives^  Gypsum 
Metal  Manuf actur ing 
Metal  products      '  . 
Electronics^  Appliances 
Shipbuilding-^  Ra-ilroad^  Trans.  Eigtfip, 
Measuring^  Scientific^  Photographic  Equip. 
Motor  Vehicle? 

Aerospace  ,  .      \  ' 

Pharmaceuticals 
^   Soaps^  Cosmetics 

Office  Equip.     (includes  computers) 
Industrial  &  Farm  Equip. 
Jewelry^  Silverware^ 

Mu^sical  InstrumerrtrSy  Toys^  Sporting  Goo'ds  ' 
Broadcasting  &  Motion  Picture  Prod.  &  Dist. 
Beverages  ^ 


3 


Q 
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APPENDIX  IV        /  ,  ^     ^  '  APPENDIX 

SMALL  BUSINESS  EROFILE  OF  RESPONDENTS 

Type  of  business:-  ^    ^400  sample  l^QOO  sam^le-V 

Manufacturing  .  287  '  175.  ' 

Retail    ^  •        8,   '  ^  11^ 

Wholesale            ,  "1^  .  ^107 

Service  2  y  24 


Professional     '          ,  ,  -                  >^  2 

Mining  2  2 

Agriculture  2  24 

Transportation    .  -        .  .23 

Construction  9             .                    *  67 

Finance  .  100 

Other  11                 '  ^45 

Total  (note  a)  331  -  688 
Gross  sales: 

.  '         -  .         "  ■ .        ^    ■  t  • . 

Less  than  $100^000-  20  35 

$100,000  to  $499,999  66  91 

$500,000  to  $999,999  41  74 

$1,000,000  to  $4,999,999  132.  291 

$5,000,000  to  $10,000,000  35  120 

More  than  $10,000,000  _35  62 

Total  (note  a)  329  ^  673 

Number  of  employees: 

Less  than  5 
5  to  24 
25  ta-49 
50  to  99 
100  to  250 
over  250 

.Total  (note  a) 


a/Some  respondents  did  not  provide  this  informat^ion :  hence, 
totals  do  not  necessarily  agree. 


30 

1 

45 

94 

253 

73 

168 

60 

142 

50 

65 

25  . 

17 

332 

690 

■  f'V. 

4 
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APPENDIX  V        •  , .  •      APPENDIX  V 


SURVEY  OF.  BUSINESS  RESPONSE  RATES 


,  Fortune  Small  business 

500  "^400  sample  1,000  sample 

.Questionnaires  sent  -         500  '        400  1,00"2 

Undeliver able/out  of  • 

business                            -  .  .       4  41 


961 


Potential  r^ponses      '  500  :  396  * 

Usable  re^teorises  413  3J4'  693 

Response  r^fc^s:      •  * 

Usable  responses  413=  82.6  334=  84,3        693= ,72,1 

/     Potential  responses  $00    per-  per-    •   "^ST  per- 

v;'.'         \  ^      '   .     ,        '  cent  .  cent      -  ,cent 


APPENDIX  VI  APPENDIX  VI 

/  '  ■  ■     "  '  ■  ■  "  -         -  ;  ■  ■  ■  : 

"  NOTES  TO  APPENDIXES  VII,  VIII,  AND  IX  '  '■■ 

CRITERIA  FOR  TABLES 
Spend ixes  VII,  and  VIII 


The  possible  responses  to  the  questions  on  advantages ^and 
disadvantages  were  agree^  disagree^  does  not  apply;  and  no 
basis  to  judge.     The  positions  shown  on  the  tables  were  deter- 
mined by  using  the  following  criteria: 

Agree — greater  than  50  percent  of  the  respondents  agreed. 

Disagree — greater  than  50  percent  of  the  respondents  dis- 
agreed . 

Spli.t^ — neither  the-  agree  br  disagree  responses  to^al  more 
than  50  percent  but  their  combined  total  was  , 
greater  than  50  percent.  .  ■ 

'      ^  .  ^'  '  . 

A  blank  space  means  that' the  combined  total  of  agree  and 
disagree  responses  was  less  than  or  equal,  to  50  percent. 

•  *  f^-^"    ■    '  •  ' 

,  ,  *t       .  '  .       \> .  . 

'Appendix  IX 

For  the  ppssible-  responses  to  the  questions  contained  on 
this  table^^see  the^ discussion  of  each  question  in  thia  chap- 
ter.    Where  the  answers  to  the  questions  contained  qualified 
responses;  i.e./  somewhat  suppport^  ystrongly  support^  etc., 
the  qualification  has  been  dropped  and  the  responses  combined. 
Eor  example^  somewhat  support  plus  strongly  support  equals 
support.     The  last  three  questions  on  the  table  all  had  possi--^ 
ble  answers  of  no  plans  for^  plans  for^  in  process^  completed/ 
does  not  apply^  and  no  basis  to  judge;  the ^plans  for^  in 
process  /  and  completed  were  combined  and"  represent  the  "yes" 
response  on'  the  table. 

The  positions  shown  on  the  table  were  determined  by  using 
the  following  criteria.  ^ 

— Stated  position-^The  cited  position  ..had  more  than  50 

percent  of  the  /total  response.  Note: 
the  word  position  as* used  here  means 
.       -  .Z;^'  any  response  other  than  does  not  apply 

V         '  or  no  basis  to  judge. 

— Split: — No-one  position  'had  greater  than  a  50^  percent 

response;  but  of  thos^i^aking  a  position^  their 

I.  • 
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'     combined  total  was  greater  than  50  percent  of 
•  the  total  responses • 

.  A  blank  space  means  that  the  combined  total  of  those 
taking  a  position  was  less  than  or  equal  to  ^50  percent,^ 
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FORTUNE  500-ADVANTAGE^-EACh'_INDIJST^ 


Industry 


Opportunity  Common  Easier 
to  standard-  measuretnent  to 


■  Improve 
product, 
standards 


Export 
and  work 
overseas 


Wining,  crude-oil  production 

Food 

Tobacco 


Increase 
produc'tion 
efficjency 


Facilitate' 
'  technological 
'  advances 


S  ^5tifPij-latej 
'industry' 


H 
H 


Split 


Split  Split 


Textiles,  vinyl  flooring 
Apparel 


Agree    ^split      Disagree      Split       Disagree  ""Plsi^e 


 :  Aorep.  Split 

^gt^ee        Agree'       Split  Disatjree 


Disagree 


Cisaaree 


Cisaareie' 


Furniture  (note  a) 


Agree 


Agree  ■   '  Disagree 


Taper,  fiber,  and  wood  products 
Publisiijng,  printing^ 
clieitticals  ~ 
Petfoleuip  refining 


Disagree   __Di_sagrce  -^Disagree 


Disagree  SDUt" 


 Agigg  •      Split  Split  Disagree^  Dls_agrM" 


..Split 


Agree        Agree    '"^Agree""    SplTt^     -"aplit  Split 


Rubber,  plastic 'product' 
Leather  (notel) 


Agree 


Agree 


Agree   Split  

...Agree  ^Ajree  


Disagree  

Disagree"^'  ""Split' 


.Disagree 


Disagree 
TspTit  " 


Glass,  concrete,  abrasives, 
■  gypsum 

Metal  manufacturing  ^ 
Metal  products_ 


 ^  Di'sagree 

- ^.sjare^.  Djjagree,  ^  Disagree 

JEH?  :y:_..PjHfie  disagree 


A^r  ee ' 


Agree 


Electronics^  appliances  " 
Shipbuilding,  railroad -and 

transportation  equipment  (note  a) 
Measuring,  scientifjt',  .'photo-., 

graphic  equipment  ; 
Motor  vehicles 
Aerospace 


.  Split. 


Split 
Agree 


Agree 


Agree 


Agree 


Agree 


•  Disagree 
Split^ 


Split 
"SpTIT 


Agree      Disagree  ■    Split       Disagree''  D 


Disagree   .  jijfaoree  Disagree 

Disagree      'pferce  Djsaaree' 


>agree 


— ,  ~i  — — '   ^^u^.^^  Disagree 

 Aaree_jgree^  Split       Disagree  l^T„^j>Ji;i^i^ 


Pharmaceuticals" 


^^PS,  COSllietlCS 

STtice  equipment' (includls 
computers  I         [  ■ 

fndustrial  and  farm^^qTipient'" 

Jewelry,  silverware  ■  I 
^  Musical  instruments,- :toys, 
sporting  goods  (note.a| 

•Broadcasting,  motion' picture 
production  and  distribution 

Beverages  ^ 


IS  not  showrt  to  protect  confideptiality. 


> 


■  4*.  '  Industry 
Hininq,  crude-oil  ptoduction 


Food 

Tobacco  !  ^  ... 

Teitlles,  vinyl  flooring 
Apparel 


\      FORTUNE  _500;:gSADWNTAGES^ 

'  '  '  ■  ■        .-'  .  '     '  prod\ict-'  ,    ■■  ' 

'  Uujl  •.'  '.  '  ■stand^jds  Cilstomers  Increase 

inventories  Cjstly     Training    chanced  c^^f.-^^^^'  P^^?'-^:' 


'.safety  1  Sales  h 
/Product  .  hazard  ^Ibst  ic\  h 
tetestinj  -  and  errorS'  iwports  h 


Split 


J3S1^^.1M3L^...  ^^^^^  * 


/"-4^rniture  inote  ai^ 

'       V  ■'■  .Omr  .  ffhAr,  wood  1 


■Paper .  fibfer .  wood  produqts^ 
PubllshiWi  printing    ^  , 


~~Tj  ;  :  -L. — -^rri^       DisaqroB     Disagree  iPisaqree 

''     V  Disagree  1 
niftaqrpe  '  Disagree  Disagree 


Agree      Agree -■y._Jaree^L._fe 


ijrk.'  .  .     ,  '  .^.u    ■  ^pjj.         nifiagree  '  Disagree  _DlMiefi 


Agree  


aericals  _ 
7eU0leua  rl^tiiuiig 


Tiibber/plifetic  products 
■  rgathgr  Irwte  .a| 


Agree 

^Aqree  '    '  Ajree 


Agree      Rgree     <Aqcee  Split,: 
■■^.^  i-nm — n  sfldree  Disagre 


iSfel'  ■     jjgree  ■  ~  Disa9jee_Ji5a9ree^_Mil, 


Disagree^  Disagree 


GlasBT^oncrete,  abrasives,  ' 


1  '  jfi  "      :i,  '     ^        ~^  ^  '  ■ 

•     ^  V    ,  Adreefi'- ! -/s^^^      '     Disagree    "Disagree  Disagree 

AgrPP      Agree       gree  -  A   e        i       ^  ^,1 


■   ElectronlcBi  appliances 
■    sbipbuildingr  raiicoaa  aild       .  , 
f  •     transportation  .equipment  (note  ajVv 
Measuringf  scientific,  photo-     '  3 


Aqrc 


ibHWM»<>'-3  r    '  • 

graphic  equtpment 
Hotor  vehicles  "  ■ 


^TAgree 


\pLwceStical8  - 


Soapsi  xosmetics 
Office  equipineht  (includes 
'  /  .eogpoters)  ^      '  /  _ 
/laustrial  and  tanp  ^^guipment 
/Jew^lrv^  Bllverware     \  \ 
Hufl,leal'*instru9ents,  toys,  and 
sporting  goods  (note^)  • 
■  Iroiicastlng,  notion  picture 


Agree 


rAgree 
"1  Agreg 


"^^^^  s,  -r"r  ■  —   -  .  'f    .  ■ 

 ^  >  respondents  in  thib^iiiduiUf    ^   ■  ;     _  ^  


prodoction  affd  distribution 
Bevetagitf 


I/Because  of  the  small  numbed  of^ompanies  i^  this  industry,  a  breakoiit.of  Informabion.  ^ 
i)  not  shown  to  ptdtect  confidentiality*  ^     ^  ^ 

•  It  ■    ■  ■   .  .    ■  r  !t 


1:. 


■'  7 


I, 


I 

Ul 


•V  lndmtt»: 

lHnt'i>g»  crndt-oil  production 

jood^  ^ 

ToSiccT 


Position 
Support/ 

oppose  Inevitable 


Support 
buppoct 


Yea 


■\  .-_,._i^!!5!!t52!5^Ei3fldvanta3e5_  _ 

^  Weighing  of   V ^  ' 

dvanta^es/disadyantages    Change_3_in_ 

Business      0,5.      Exports  Imports  Prices 


■  S^lit       Advantage  - 


Tiitllii>  Vinyl  flooring 


support 

Tpirr" 


lea        Duadv.  AdVinta"gr 


No 

IT 


.Ho 


.No 


iornlturt  (note  a) 
PiPit,  ^|bt^,  wood  products 


■T~^oppofr 


"YeT 
TeT 


spilt       Advantage  HF 


TpJIt 


AQvantage. 


No 

IT 


Number  or 
metric 
leaders 


None 


Status 


Hetric  coflt 
■  coordinator •  Training  analysis 


> 

ID' 

0 
H 

X 
H 


Three 


IT 


*No  Split" 


HonT" 

Two 


No.. 
TeT 


TeT 


yes 


Publishitw.  printing 
Cbwicili 

mroltui  reflnliir 


Support 


Hohbtri  plistic  products 


Support 
support . 


"TeT 
IpIF 


SplU     '  AQvantage    >  No 


Two 


Yes 


U^iUier  (note  a) 
Glati;.  concretei  abrasives, 

qvp»"«  

Ketil  nnutacturinq; 


"^pporF 


"YeT 
TeT 


SplUt  Advantage 


No 


No 


Yes 


Dlflabv.  Advantage 


No 
1^ 


None 


No' 


No 


TT 


Pour 


Yes 


Aavar)tage  /^vantage-    Ko  split' 


None 


One" 


Yea 


Yes 


Support- 


ytil  products 
tltctronics,  appliances. 
ShipbulMing,  " 


■Support 
Support 


Yes 
Yes 


Djsadv/"  Advanta()e 


riilro"ad~anr 
tiinipottation  eodpaent 

ifii 


support 


Yes 
TeT 


split 

ipUt 


No  ■ 


Advantage  ^  No 


NO 


No 


None 


Advantage 


spilt  i     Aflvantage    .  hT 


■  No 


No 


On^ 


Split 


Two 


Yes 
Yes 


None 


Yes 


l(iaiorin;rscientinc,4pi)oto- 

griphlc  equlpMut  . 
Mtor  vetilcies  r 
■yroipict,  ^ 
Pfliriiceutlcali 


note  a) 


Support  Yes 


Support 
support 


Soipif  comtlci 

Atf let  iquipient  Uncludeg 


support  ' 
Support , 


TeT 
Tes7 


Advantage  Advantage  No 
Advantage  ,  Advantage  ST 


Two 


Yes 


TeT 


iiput  Advantage 


ltil"it  "'Advantage 


iiplit     .  Advantage  '" 


No 

TT 


No 


Six 


Yes 


None 


lo 


No  '  No 


Yes 


None 


Yes 


Indmtrial  and  fara  eouipaent 


Jmlryi  lilverwart 


Support 
Support 


Yes        'Advantage   Advantage     Split  ^9 


No 


Huiical  instrujaentSr  toys, 
iportind  goods  imp  n\ 


Yes        Split.      Advantage     No       No       No  ' 
.  ■  V \ '    ho  respondents  in  this  indusTfy  


Yes 


Broadcastingr  lotion  picture 
Pfoduction  and  diatributlon 
Baveragw  v 


Support     Yeff       .Split      Advantage     No       No  Split 


Support 


spat     ■  iiplit     .    NO      NO  Increase 


None 


No 


Two 


Yes 


i/Becau8e;rt  the  snail  nuiber  of  conipanies 
net  Ihiw  to  protect  .conHdentlality. 


in  this  industry,  a  btealtout  of  information  is 


No 

TT 


No 


No 


Spur 


"SpTF 


Yes 


split 
No 


Yes 


Yes 


"fir 
"Spiir 


Yes 
Yes 


"SpUT 


No 


No 


No 


No 


No 


Split 
■  Split 


Yes 


Spli^ 


No_ 


Yes 


Yes 


Yes 


Yes 


"Spiir 


Split 


Yes 
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CHAPTER  6 

SIGNIFICANT  EFFORT  REQUIRED  IF  ENGINEERING 

STANDARDS  ARE  CONVERTED  '  - 

Engineering  standards  serve  as  the  keystone  to  industrial 
and  product  development.     Broadly  speaking^  eng ineer ing  stan- 
dards are  agreements  that  specify  characteristics  of  things 
or  the  way  we  do  tjji^ngs,     Engineering  standards  bring  order  to 
the  marketplace;  without  them  there  would  be  inconvenience' 
and  higher  costs^  and  mass  production  would  not  be  feasible, 

^        Standards  use  in  .^e  Unitfed  States  is  essentially  a  vol- 
.'untary  matter ,     Companies  or  industries  which  decide  to  metri-,. 
cate  will  have  to  review  ±heir  engineering  standards  to  deter- 
mine whether  to  metricate  existing  standards;  develop  new 
metric  standards;  or  adopt  metric  standards  of  other  indus- 
tr ie^f  organizations^  or  countries,  - 

.Measurement  is* an  integral  part  of  about  one-fourth  of 
all  engineering  standards.     The  overall  q.ost  to  convert  or 
develop  metric  standards  has  not  been  estimated^  but  is  be- 
lieved to  be  significant  by  those  involyed  in  standards  devel- 
>pment..     Universal  adoption  of  existing  foreign  metric  stan-* 
dards  is  not  necessar ily'^a  viable  alternative.     However/  they  * 
can  be  adopted  in  some  instances  (see  ch,  7),    The  time  re-  r 
quired  to  convert  or  develop  new  standards  varies  by  the  in- 
terest of  the  parties  and  the  complexity  9f  the  standard. 
Some  standards  would  not  be  converted  because  the  change  in 
sizes  is  not  practical.  ... 

The  ascribed  benefits  anticipated  jDy  metricating  engi-"" 
neering  standards  are  increased  standardization ^  revision  or 
elimination  of  out-of-date. or  seldom-used  standards^  and  the 
use  of  improved  technology.     However ^  these  are  only  addition- 
al opportunities  because  they  could  be  achieved  without  metri- 
cation^  and  their  achievement  is  not  assured. 

We  discussed  metrication  of  standards  with  U,S,  stan- 
dards writing  organizations  and  various  industry  representa-j 
tives.     We  also  reviewed  National  Bureau  of  Standards'  publi- 
cations covering  metrication  and  standards, 

~  ■  .   _  •  ,    >  ,  ^  f 

'WHAT  ENGINEERING  STANDARDS  '  * 

ARE  AND  WHAT  THEY  DO  '  \ 

Engineer ing  standards  varitfj;^m  a  simple  one-page  chart 
to  a  thick  volume  with' many  complex  formulas.  Standards  are 
used  to  describe  a  large  variety  of  items^  such  as  the  diam- 
eter tff  wire,  size. of  bolts,  wattage  of  light  bulbs,  size  of  * 
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highway  signsy  technical  basis  for  building  codes,  tire  sizes 
and' purity  of  aspirin.     Below  is  an  example  of  a  standard 
for  the  interstate  highway  shield,  and  on  the  following  page 
is  a  standard  for  a  hex-headed  bolt.     The  bolt  standard  is 
more  complex  than  the  highway ' sign  standard. .  ' 

Design  Standard  for  Interstate  . 
Highway  Shields 


.  S 


.A 

B 

C 

D 

24  X  24 

15 

5 

30  X  24 

17 

24 

5 

%  . 

36  X  36 

22>& 

22)& 

7% 

45  X  36 

25)6 

36 

7% 

% 

48  X  48 

30 

30 

10 

1 

60  X  48 

34 

48 

10 

1 

SQUAREiHEX 
BOlTSiSCREWS 


N*f«Mnal  Silt 
•r  lock 
l«lf  Dm 

E 

F 

C 

*         *  M     •  ■ 

K 

Dio 

W<«Mi  Acrott 
Flats 

Cornvr* 

H«igKt 

Rodivt 
el  Filial 

langlkt^i  (n. 

M«i 

Beuc 

Mat 

Min 

Mo. 

Man 

Bofic 

Moa 

Min 

M« 

Min 

Botic 

1/4  OlMO 

5/16  anas 

I/B  O.J750 
7/16  0.4375 

0.260 
0.224 
0.38a 
0.452 

7/16 
1/2 
9/16 
5/B 

0.438 
OJOO 
0.562 

o:625 

0.423 
0.484 
0.544 

0.603 

0.S05 
0.S77 
0.650 
0723 

0.484 
a552 
0.620 
0.687 

11/64 

7/32 

1/4 

19/64 

0.188 
0.235 
0J68 
0.316 

0.1  SO 
0.195 
0.226 
0.373 

0.03 
0.03 
0.03 
0.03 

o.bi 

0.01 
0.01 

aoi 

<>J7t 
1.000 
I.I2S 

.  1,000  •'  ■. 

I/a  OJOOO 
S/B  0.6250 
2/4  07300 
7/B  0J7S0 

0.515 
0.642 
0.768 
0.895 

2/4 

13/16 
1.1/8 
1-3/16 

0.7S0 
a938 
1.12S 
1.312 

0.72S 
0.906 
1.088 
1.269 

0.866 
1.083 
1.299 
1.316 

0.826 
1.033 
1.240 
1.447 

11/32 
27/64 
1/2 
37/64 

0.364 
0.444 
0.534 
0.604 

0.302 
0.378 
0.455 
0.531 

0.03 
0.06 
0.06 
0.06 

0.01 
.0.02 
0.03 
0.03 

.1.230 
IJOQ 
I75( 
2.0(K 

^stw  ■ 
|F;Liooo 

F^.i.250 

1.0000 
M/B-  I.I2S0 
1-1/4  1.2500 
1.2/B  1.3750 

1.023 
1.149 
1.277 
^.404 

1.1/2 
1-11/16 
I,- 7/B 
2.1/16 

1,300 
1.688 
IJ7S 

2:062 

1.450 
1.631 
I.'8I2 
1.994 

1.732 
1.949 
2.165 
2.382 

1.653 
1459 

2.066 
2.273 

43/64 

■  3/4 
27/32 
39/32 

0.700 
a  780 
a876 
^.940 

0.591 
0.658 
0749 
0.810 

0.0» 
0.09 
0.09 
0.09 

0.03 
0.03 
0.03 
41.03 

'^31 

Bl^soi 

■»004 

0 
3 

J'. 

)  

i 

1-l/a  1.5000 
1*2/4  I.7S00 
2  XOOOO 
21/4  X2S00 

1.531 
1785 
2.039 
2J05 

2-1/4 

2-  3/8 
2 

3-  3/8 

2.250 
2.625 
2.000 
2.375 

2.175 
2.538 
2.900 
3.262 

2.398 
3.031 
3.464 
3.897 

2.480 
2.893 
3.306 
3719 

1^ 

1.5/32 
1.11/33 
1.^2 

1.036 
■1.196 
1.388 
1.348 

0.903 
1.054 
1.175 
I.3Z7 

0.09 
ai2 
0,12 
0.19 

o:o3 

0.04 
0.04 
0.06 

3.S3 

'^■373tf 
'  4.230 
'  4750 

21/2  X5000 
2.3/4  27S00 
.3  3.0000 
3.1/4  3.2500 

2JS9 
2.827 
3.081 
3.333 

3.3/4 
4.1/iB  . 
4-1/2 
4-7/8 

3.730 
4.125 
4^ 
4.875 

3.625 
3.988 
4.330 
4712 

4.330 
4.763 
3.196 
5  629 

4.133 
4.346 
4.939 
5.372 

1-21/32 
1-13/16 
2 

2.3/16 

1708 
1.869 
2.060 
2.251 

1.479 
1.633 
1.815 
1.936 

0.19 
0.19 
0.19 
0.19 

0.06 
0.06 
0.06 
0.06 

.  ,■■  3,W  ' 

*.i5o ,  ■ 

21/2  3.3000 
2.3/4  37300 
4  4.0000 

3.389 
3.838 
4.111 

5.1/4 
3-5/8 
6 

3.230 
3.625 
6.000 

3.075 
3.437 
5.800 

6.062 
6.493 
6.928 

3786 
6.198 
6.612 

25/16 
2.1/2 
211/16 

2.380 
2:572 
2764 

2.037 
2.241 
2.424 

0.19 
0.19 
0.19 

0.06 
0.06 
0.06 

^/:230 
-  ^^230  ^ 

III 
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UiriTlMiiM.  Bold  lvp«  IndiMMi  piofluela.  MnWad  cNitMn' 


2.  Surfaea  Condllloiv  Bo<n  ntid  noi  b*  finifhid  on  any  surfica 

WCWtttWMdi. 

3.  Top  o(  HMd.  Top  of  head  ihali  ba  full  fonn  and  diamfarad  or 
roundad  with  iha  diamttar  ol  dumf  ar  drda  or  start  of  nurtding 
baino  aqual  lo  ih«  ntUmum  width  aeraii  (lati,  within  a  igJer. 
anca  of  minis  1 5  par  cant 

4.  Head  Tapar.  Maximum  width  across  flats  shall  rut  ba  axcasdad. 
Notransvars«aactlonthn>uohth«hs*dbatwe8n2Sa(Kl  75  par 
cant  of  actual  haad  hsight  aa  maaaurad  from  tha  baaring  sur* 
faca  shall  b  a  lass  man  tha  minimum  width  across  flats. 

5.  Baadno  Surfact.  A  dla  saam  across  tha  baaring  surfaca 

■  parmisaibla.  Baaring  audaca  shall  ba  paioandicular  to  the  siiis 
ol  tha  body  wiMn  a  tolaranca  of  3  dag  for  I  in.  siia  and 
smailar,  and  2  dag  for  sJias  iargar  than  I  in.  Anguladty  maa- 
wramanl  shall  btf  tJkan  at  a  location  to  avoid  iniadaranca  irora 
a  dla  saam. 

6.  Concantridiv  of  Haad.  Tha  axis  of  tha  haad  shall  ba  concarv 
trie  with  tha  axJa  of  tha  body  (datanninad  by  ana  diamatar 
langth  of  body  undar  haad)  jfvithin  a  tolaranca  agual  to  3  par 
earn  (6  par  cant  FIR)  of  majumum  width  aeroaa  flats. 

7.  <Bodv  Dianwtar.  Thara  may  ba  a  raaaonabia  twall.  or  fin  undar 
ma  haad  ot  dia  saam  on  tha  botfy  not  to  ancaad  tha  bailc 
bolt  dtomatar  by  tha  Mlowlno: 

Uaa  up  '  _   

-  --  itaa  S/8  and  3/4  in. 

aoeO  in.  for  siiaa  ovar  3  /  4  in.  to  M  /  4  in. 
-.^090  in.  for  sliaa  ovar  11/4  in.  lo  2  in. 
0.120  in.  forsizaaovar  2  in.  to  3  in. 
p.lBOin.  forsUaaovar3  In. 
B.  Point;Boil*  naad  not  ba  polntad  ^ 

9.  Strai«tnnats.  Shanks  of  bolu  shall  ba  straight  within  tha  fol. 
lowing  limits:  for  bolu.  with  nominal  larwths  to  and  including 
JL'r-'lS*  cai»«lar  shall  ba  0.008  in:  par  inch 

bolt  langth,  and  for  bolts  with  nominal  langths  ovar  12  in. 
to  and  indudhia  24  ki  tha  maximim  cani)ar  shall  ba  O.OOB 
•     yiJf!*  ^  T*igth  A  suggastad  gaga  and  gaging  piocadura 
for  chadiing  bolt  atralghtnaaa  ia  givan  on  Paga  A-23. 
10,  Lanoih  Tolaraneaa,  Bolt  lanolh  tolarancaa  ara  givan  on  Paga 

A~22.  Tolaraneas  for  non  poinlad  produeta  shall  apply. 
* ' '  T^TV^  Langth.  Tha  lanoih  of  thraad  on  bolls  shall  ba  controtl- 
OiOlng  langth      max  as  aat  forth  In  tha  tel. 


Crip  Gaging  Lanotf),  Lg  max.  Is  thadistanca.  maaaurad  paral- 
i«  to  tha  axis  of  bolt  from  tha  undarslda  of  tha  haad  to  tha 
laea  of  a  norvcounlarborad  or  norvcoontarsunli  standard  GO 
thraad  ring  gaga  aaaamblad  by  hand  at  far  aa  tha  thtaad  will 
Tha  maximum  grip  gaging  fangth<  aa  caleulatad  and 


roundad  to  two  dadrajii  placas.  for  any  boltMawih  ihall  ba 
•Qual  to  tha  nominal  bplt»langth  minus  thab^thfoad  langth 
(Lq  max  -  L  nom  -/-IT).  It  rtprasants  tha  trfniiMim  dasfon 
^no  langth  of  tha  bdli  and  shall  b a  usad  as  ih*'aitar1afor 
insoaction  and  for  dj^anninlng  thraad  availabiUtvJMMH  salact. 
ing  bolt  lengths  even  though  usjibla  threads  may  «M#d  bavond 
this  point.  J  -     :^  JT'  .v."^,^S 

.  All  bolts  of  nomTnal  langihs'oQual  to  br  shonarrtfiiri'ifia  baale 
thraad  langth,  Lr;  plus  •  langdi  of  2-1 /2  thraadi  ror-.sliaa  up 
to  and  indudiogr,'!  ttf,  and  Lt  Ptus  3-1/2  thread^' for  aitaa 
Iargar  than  1  tn.l«ha(|  ba  throKjad  for  foil  lanotft.  Thr  dlstanca 
from  the  baaring  •|bf1aco  «r.tha  haad  to  iha  Ant  oonwiata 
(foil  fomil  thr^Kt  /ts  maaatired  witti  a  GO  thivad  rfng  gaga 
auamblad  byrfiand  ^'fv  as  tha*  thraad  will  parink;'.MI  not 
exceed  the.iangth  of  2*1  /2'threoda  for  sliaa  up  to  ana  Mud- 
ing  1  m.,  and3-l/2  thrMdaforstitalargar  than  V  tfjl^'.; 
Basic  Thraad  Lsngth/lT.  a  rafaranca  dimansJoni;-'jnt««lad 
lor  calculaiion  pujposas  only,  whidi  represents  tho'.dlaianca 
t*"".  •f*'^*  f**  0*,  boll  to  tha  last  compiff*  (full 
form)  thread.        ,' '■  .  '  .■  ,  :■.  >,  ' 

12.  tncompiata  ThraacftOlaipatar.  Tha  ma|or  diamatar  of  irMoimlata 
-  thraad  shall  ,  not  axcaed  the  actual  maior  diamatar  of  ^th«  foil 

form  thread.. ,  '.  4J   '■  '   ■  ■.  '  ti".,-' 

13.  Threads.  Thtwd*,  .;iA>han  milad.  aha*  be  Ui^flad  aoaiia.-fina 
or  8  thraad  sariaa  ^UNRC.  UNRForB  UNR  Sarlasl^M*  SaT 
Threadk  Producad  by  odtar  mathods  may  ba  UnifiU  ooarsai 
fine  Of  B  ihradd^aa  (UNC.  UNF  or  B  UN  Ssrias).  aSTlK 

14.  Ra^ad  b(amaiar  Body.  Bolts  may  ba  obtained  in  '"raducad 
diameter  b6dy"..  Where  "reducad  diamater  bod/'  ia  soCnad, 
tha  body  diamatar  may  ba  reducad  to  apixoximatafy  the  pitdi 
diameter  ,of  tha  thraad.  A  shoulder  of  foil  body  diamatar  iindar  ' 
tha  head  may  ba  suppliad  at  option  of  tha  manufacturar.  . 

15.  IdantificMlon^Symbdls.  Idantificatkm  marking  syn^Mls  00  dia 
topaofiia^sfor  bolt  sUaa  8/8  and  smsllar  shall  proiact  rM 
|asa  tt^  O.OOS  in.  sbova  tha  surfaca  nor  mora  than  0.01 9 
in.  ovr  tha  spadfjad  maximum  head  haight:  and  for  bo<t  sicai 
•'V?^*"  no*  I'M  lhan  the  aqulvalaitt 
In  incfraa  of  0.0075  timaa  the  basic  boll  diameter  above  the 
fiiyf  J?i  "^5J!?"  9;**29J"-  "P^dfi^d  maximiirT) 
head  .height  ASTM  and  SAE  grada  markings  for  stad  bdis  . 
era  given  on  Paga  N— 20.  \*' , 

1 6.  Matariar.  UnliMa  othantrlsa  ipadflad,  diamieal  and  machanioal 
oropartias  of  staal  bolts  shall  oonfoim  to  ASTM  A307,  Grado 
A.  (Sea  Paga  N-20).  Othar  matarials  shall  be  as  ayaed 
upon  by  manufacturar  attd  purdiaaer.  - 

1 7.  Nori^  Slie.  Whara  spadfying  nominal  sise  in  dadmala.  larOa 
oraeading  tha  dadmal  and  in  tha  fourth  dacimal  placa  shall  ba  ' 
omitfad 


1 8.  Saa  Imrodyctory  Notaa  and  General  Oau  on  Paof  > 

1 9.  Waigh^  Weights  givan  on  page  N-96.  \ 
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The  use  of  engineering  standards  which  leads  to  stan- 
dardization greatly  simplifies  commerce  in  a  highly^  indus- 
trialized society.  ;  The  absence  of  standards  would  greatly 
complicate  the  tasks  of  the  buyers  and  producers  in  satis- 
fying their  needs.     Standards  provide 

^  — improved  communication  between  buyer  and'^seller; 

--greater  confidence  in  the  commodity  purchased? 

— better  understanding  of  how  to  use  the  commodity; 

^         — greater  public  safety  in  the  use  of  the  commodity;* 

— better  quality  control;  ^  ' 

— lower  inventories  for  both  producer  and  user  through 
elimination  of  unnecessary  sizes ^  styles^  and  grades; 

—earlier  deliveries  because  of  ability  to  stock  common 
items ;  ,  \ 

—better  performance  at  lower  prices  through  reduced 
need  for  negotiations  and  more  efficient  inspection 

.  and  testing;  and  ^ 

'  "  •  ''  . ■  * 

— lower  prices  through. more  rational  basis  fdr  compet- 
itive bidding.  , 

For  example^  a  consumer  buying  a  lamp  for  home  use  usually 
assumes  the  plug  will  fit  the  electr ical  outlet,  -a  lightbulb 
will  fit  the  lamp  socket,  and  the  lightbulb  will  not  immedi- 
ately burn  out  or  explode  when  the  switch  is  turned  on.  The 
consumer  can  take  these  things  for  granted,  for  the  most  part 
•because  the  producers  of  power  generators,  electrical  trans- 
formers and  wiring,  wall  sockets,  electrical  fuses,  lamps, 
and' 1  ight  bulbs  all  use  engineering  standards  which  ensure 
the  consumer  that  the  lamp  will  work  and  work,  safely. 

When  manufacturers  produce  similar  items  using  different 
engineering  standards,  the  result  can  mean  added  costs  and  in 
convenience  for  the  consumer.     For  ins^tance,  the  buyer  of  a 
a  new  battery-operated'  calculator  may  not  be  able  to  recharge 
the  battery  by  usinfg  the  charging^  unit  for  another  calculator 
because  the  units  .are  not  standardized.     The  buyer  may  f^ind 
that  .the  two  charging  units  are  designed  to  fit  the  home  elefc- 
trical  outlets.     Both  convert  household  current  into  useable 
current  for  the  calculators,  and  both  may  be  identical  in  man^ 
other  ways.     However,  the  size  of  the  plug  which  fits  into  thi 
calculator  and  the  output  of  the  charging  units  may  be  differ- 
ent.    Thus,  the  two  units  are  not  interchangeable . 
.  '        '  *  ■         ,    ■  ^ 

6,-4  '    ■     .        •  ■  ■ 
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why  is  it  that  the  lamp  buyer  can  be  secure  in  the 
knowledge  that  everything  will  fit  arid  work* properly  and  the 
calculator  buyer  cannot?    The  answer  lies  in  the  manner  in 
which  engineering  standards  are  developed ^  promulgated^  and 
adhered  to  in  the  United  States, 

^DEVELOPMENT  PROCESS  FOR  ENGINEERING' STANDARDS 

Engineer  ing'' Standards  are  developed  and  published  at 
essentially  three  levels:  a  single  organization^  company^  or 
local  group?  a  national  organization ^  professional  standards 
writing  organization^  or  trade  association?  and  an  interna-^ 
tioriai  organization  or  international  standards  writing  org|^jp- 
izati'on.  ^^^^ 

The  fol^wing  chart  depicts  the  voluntary  standards  de- 
yelqpment  staircase.     Information  on  standards  flow  up*  and 
*dbwn  the  staircase f  and  the  acceptance  and  use  of  the  stan- 
dards depends  on  the  individual  parties  in  the  process. 

Voluntary  Standards  Development  Staircase 


International 
standards 

National 
standards 

Individual 
standards 

•  .     .  .  - 

Metrication  of  engineering  standards  ih  the  United  States 
will  involve  all  of  the  above  levels.     However^  the  degree 
of  coordination  between  the  three,  levels  varies  widely.  The 
least  coordination  exists  at  the  individual  organization 
development  level.     Coordination  is  greater  at  the  national 
level* and  potentially  the  greatest  at  the  international  level. 
When  numerous  individual  engineer ing 'standards  are  used 
rather  than  national  or  international  standards/  an  exces- 
sive variety  of  products  may  occur  and  replacement  parts  may 
be  difficult  to  obtain. 

In  the  United  States  engineer ing  standards  development 
is  primarily  voluntary  as  is  adherence  to  these  standards. 
Groups  join  together  on  a  voluntary  basis  to  negotiate  an  en- 
gineering standard?  and  unless  a  standard  is  cited  in  a  law/ 
regulation^  building  code/  or  contract/  no  one  is  compelled  ^ 
to  use  or  comply  with  it, 
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In  addition  to  the  many  individual  corripanies  who  develop 
their  own  standards >  over  580  groups  in  the  United  States-- 
professional  societies^  trade  associations^  State  governments^ 
and  Federal  Government  agencies — write^  disseminate^  or  parti- 
cipate in  standardization  activities,     Also^  an  estimated 
12^000  local  governmental  bodies  issue  building  codes  and 
regulations. 

'  '  •  ••  •  . 

.'  International  standards  are.  developed  by'^mul tinational 
organizations.     Both  the  public  and  private  sectors  participate 
in  international  standards  setting  activities.     Generaily^  the 
Federal  Government  represents; the  United  States  in  interna- 
tional standards  organizations ^  such  as  the  General  Conference 
of  Weights  and  Measures^  which  have  been  established^  by  trea- 
^  ties.     The  American  National  Standards  Institute^  a  private 
nonprofit  organization ^  represents  the  United  States  in  inter- 
national-standards organizations  which  have  not  been  estab- 
lished through  ^eat^es.      *  »       .  . 

.  How -voluntary  engineering  standards^become 

national  or  in^ternational  standards  " 

"  '  ~^  '  f 

Two  means  exifst  for  a  voluntary  e'ngineering  standard 

to  become  a  national  or  international  standard.     One  is 

through  wide  acceptance  of  the  standard  by  various  companies 

and  industries.    "These  arie  sometimes  referred  to  as  de  facto, 
'national  or  international  standards.     The  other  means  is  . 

through  formal  recognition  by  a  national  or  international 

standards  writing  organization. 

In  the  United  States  the  Gov.ernment -does^  not  publish  or 
promulgate  national  standards  as  ^^pme  other  countries'- do . 
ANSI  is  the  only  U.S'.  standards/^promulgating  organization 
whose  goals  and  objectives  are  to  provide  formal  recognition 
of  standards  as  national  standards.     ANSI  writes  no  stand- 
ards; however  ^  it  provides  a  medium  f or^^coord inat ing  stand- 
ards development  and  agreemient  on  national  standards.  The 
standards  it  approves  bear  the  name ^  "American  National 
Standard."  ^ 

ANSI's  memb^rship^consists  of  900  companies  and  200 
trader  technical r  professional^  labor^  government^  and  consu- 
mer organizations.     It  has  established  formal  review  proce- 
dures for  use  in  considering  proposed  national  standards^  and 
it  requires  formal  voting  and  resolution  of  objectives  before 
approving  a  standard.     It  has  approved  about  6^ 500 ' engineer ing 
standards  as  American  National  Standards. 

The. International  Organization  for  Standardization  (ISO), 
and  the  International  Electrotechnical  Commission  are  the  y 
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'  principal  international  organizations  involved  in  preparing 
voluntary  engineering  stanrdards.     Membership  in  these  is  lim- 
ite<3  to  national,  representatives  of  member  countries.  ANSI 
is  the  U.S.  representative.     ISO  has  81  member  nations ^  and 
the  Commission  has  42. 

The  Commission  is  concerned  with  electronic  and  electrilr 
cal  standards^  and  ISO  is  concerned  with  all  other  types  of  } 
standards.     These  international  .organizations  have  published 
about  1/500  and  2^800  standards^  respectively. 

Time  required  to  develop  standards 

Standards  development  is  a  labor-intensive  and  time- 
consuming  process;     It  requires  the  interested  parties  to 
meet  and  reach  agreement  on  the  standard.     StandaMs  writers 
told  us  that  it^Hisually  takes,  between  2  tp  5  years  to  develop 
and  prbcess  a  new  standard.     This  time  is  spent  to  develop 
the  technical  information  and  to  obtain  agreements  on  the' 
standard.     Standards  development  is  also  a  continuous  pro- 
cess.    Organizations  generally  review  their  standards  every  3 
to  5  years  to  reaffirm  or  revise  them. 

Organizations  believe  that  the  metrication  of  engineer- 
ing standards  would  be  done  when  the  standards  are  being  re- 
viewed or  updated.     They  generally  believed  that;  a  special 
program  1:o  metricate  standards  wauld*' be  too  costly.     The  time 
required  to  convert  a  standard  depends  on  the  interest  of  par- 
ticipants and  th^  complexity  of  the  standard^  according  to  an 
official  of  one  large  standards  writing  organization.*  How- 
-ever/  in  his  opinion ^  the  time  required  to  convert  a  standard 
should  be  less  than  that  required  for  developing  a  new  one. 

If  an  international  agreement  on  a  standard  is  sought^ 
additional  time  is  required.     We  were  informed  that  obtaining 
international-^ agreement  on  a  standard  requires^  an  additional 
2  to  5  years.  • 

VIEWS  VARY  ON  NEED  TO  CONVERT  STANDARDS 

Proponents  of  metrication  point  out  that  as  the  world 
becomes  increasingly  metric^  the  need  for  the  United  States 
to  use  the  metric  system  increases.  \U.S.  engineering  stan- 
dardS  are  based-  on  the  customary  system  and  generally  are  not 
compatible  with  standards  based  on  the  metric  system.  The 
importance  of  the  compatibility  of  engineering  standards  is 
increasing  in  European  markets.     This  is  signaled  by  actions 
6'f  the  European  Economic  Community  countries.     E#licies  of  the 
Community  suggest  the  increased  adoption,  of  international 
standards  as  natronal  standards.  , 
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The  use  of  international  standards  can  broaden  competi- 
tion by  assuring  buyers  and  producers  consistent  products  and 
materials,  which  "meet  their  needs  regardless  of  country  of 
origin^  according  to  standards  organizations.     Also^  their  ' 
use  can  reduce  trade  problems.     Generally^  the  parties 
interested  in  international  standards  are  those  involved  in 
international  trade. 

In  our  questionnaire  to  firnjs  listed  in  the  Fortune  500 
(see  ch.  5)^  we  sought  opinions  dn- the  importance,  of  measure- 
ment units  and/or^gineering  standards  in  trade.     Most  of 
the  respondents  stattsed  that  measurement  units  and  engineering 
standards^  customary  or  metric^  were  of  minor  significance  in 
promoting  or  deterring  exports. 

Metric  terms  used  internationally 

Use  of  the  International  System  of  Units  is  increasing 
in  international  trade  and  standards.     The  Department  of 
Commerce  advises  U.S.  exporters, that  most  foreign  countries  . 
issue  product  standards  which  use  hard  metric  dimensions. 
Further^  U.  S.  products  must  conform  tp  each  country^s  laws 
and  regulations  and  be  compatible  with  products  used  in 
those;countries.     However^  m^ny  U.S.  engineering  standards^ 
such  as  thosp  used  in  the  aerospace  and  petroleum  industries ^ 
have  been  accepted  internationally  because  of  the  U.S.. tech- 
nological lead.     These  engineering  standards  are  soft  con- 
verted to  metric  terms  by  other  countries  or  international 
organizations  if  necessary. 

'In  1971  the  European  Economic  Community  issued  a  direc- 
tive establishing  that  all , commercial  transactions  between  the 
members  be  conducted  in  SI  units.     This^  coupled  with  greater 
international  standardization  in  the  Community ^  leads  toTthe 
possibility  that  U.S.  products  will  be  required  to  meet  metric 
engineering  standards.  *  (  * 

Finally^  ISO  and  the  International  Electrotechn ical  Com- 
mission have  adopted  the  SI  system  as  the  official  measurement 
langjjage  for  their  standards.     European  countries  are  begin- 
ning" to  use  SI  units  in  their  national  standards.     This  means 
that  standards  written  in  U.S.  customary  units  are  losing 
international  acceptabil ity^  accord ing  to  standard  writers. 
However^  the  extent  to  which  other  countr ies  use  and  adhere 
to  international  standards,  has  not  been  ascertained ^  according 
to  NBS." 
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•INTERNATldNAL  STANDARDS  CAN  BE 
SOURCE  OF  METRIC  STANDARDS  . 


Most  foreign  engineering  standardis  are  in.  metric  units.. 
This  means  that  the  United'  States  has  the  option  of  adopting 
the  foreign  metric  engineering  standards^  rathel?  than  develop- 
ing its  own.  .  i 

International  and  foreign  standards  are  criticized  for 
nqfe  always  being  technically  adequate  for  use  in  'the  United 
States..    However/  an  ANSI  official  said  that  there  is  a  lot 
of  truth  in  the  pointy  "If  I  did  not  write  the  standard^  I 
do  not  use  it."     We  did  not  judge  the  validity  of  ,the  criti- 
cisms.    Some  criticisms  of  t/he  ISO's  standards  are:' 

' — ^They  are  the  lowest  common  denominator  of  th^j^  countr ies 
involved;  that  is^  to  satisfy  all  parties^  th^  standard 
apprroved  may  reflect  a  lower  technology  level  -than  pos- 
sible . 


— They  are 

— The  Europe 
views . 


of  date  by  the  time  published. 

members-  use  block  vo.ting  to  ensure  tl\eir 


— Too  little/U.S.  participation  exists  in  the  develop- 
ment of  syandards  to  endorse  their  use  in  the  United 
^  States . 


As  will  be  discussed  in  chapter  7/  the  U.^S.  fastener  in- 
dustry tried  to  develop  a  new  international  standard^  for  meft- 
ric  faSiteners  but  eventually  adopted  the  in ternational  stanr 
dard  with  some  exceptions.  ^  V;'- . 

Standards  conversion  in  other  countries 

V  The  metrication  of  engineering  standards  was  one  of  the 
early  conversion  projects  star  ted  in  the  United  Kingdom^ 
Australia /and  Canada.     Essentially^  these  governments  left, 
the  actual  conversions  up  to  industry  and  the  national  stan- 
dards writing  organizations.     The  use  of  national  standa.jrds 
in  these  countrijes^  as  in  the  Unit§d  gtates^  is  voluntary. 

However^  the  degree  of  government  involvement  in/stan- 
dards  development  in  these  coun tr ies  vis 'greater  than  in  the 
United  States.     In  the  United  Kingdom  and  Aus tral ia ^  the  na- 
tional standards  coordinating  body  is  a  government  agehcy; 
it  receives  funds  from  both»  the  government  and  th'e  private  * 
sector.     Canada  used  its  metric  conversion  commitment/  in 
part,  to  introduce  government  review  and  involvemen  t  ^of '  its '1 
voluntary  standards  development  system.     The  Standard's 
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\  Council  of  Canada  was  established  at  the  onset  of  its  metri^ 
cation,  commitment  as  the  national  coordinating  agency  for'^ 
standardization.     Its  purpose  is  to  encourage  the  wtiting  of 
standards  through  the  voluntary  consensus  process.     The  Coun- 
cil certifies  standards  writing  organizations  and  ensures  that 
a  consensus  standard  is  produced.     It  manages  the  national 
standards  of  Canada,     Also^  the  Council  has  the  responsibil ity 
for  representing  Canada,  in  the  international  standards  organ- 
izations, ^Thus^  these  governments  are  able  to  direct  the 
standards  development  toward  metrication. 

However^  in  the  United  States/  bhe  Federal  Government  ' 
neither  coordinates  national  standardization  activities^ 
reviews  the  standards  development  processes^  nor  certifies 
standards  writing  organizations.     Although  Federal  agencies 
develop  standards/  their  use  is  not-mandatory  unless  cited 
in  laws^  regulationsr  and  contracts^,,  ^Legislation  introduced 
.  in  the  Congress  in  1976  and  1977  proposing  more  Federal 
Governmient  involvement  and  review  of  standards  develqbment 
was  not  enacted,  1/  / 

NUMBER  OF  ENGINEERING  STANDARDS  . 

— — ^— ^—  —   'ifjT^- 

AND  THE  METRIC  IMPACT 

In  1971  NBS  reported  that  about  60^000  engineering  stan- 
dards were  being  used  as  national  standards.     About  two-thirds, 
of  these  had  been  issued  by  t'he  Federal  Government  and.  one- 
third  by  various  standards  writing  groups  in  the.  private 
sectfor  ,     NBS  estimated  that  only  about  "one- four  th  of  fche  engi- 
neering standards  wer6  measurement  sensitive;  that  is^  mea- 
surement was  an  integral  part  of  the  engineering  standard. 

To  evaluate  the  impact  of  metrication  of , engineer ing 
standards^  NBS  categorized,  the  types  of  standards  into  uses 
and  purposes  as  follows: 

1,     Dimensional  standards  specify  the  uniform  sxze  for 
products  or  items.     For  example ^  a  specific  width 
for  the  distance  between  rails  for  railroads  has 
been  established, 

2,,    Quality  standards  assure  a  desired  quality  level  for 
a  required  service  and  uniformity  in  quality  from 
one  item  to  another.     However^  quality  standards  are 
not  measurement  sensitive  because  they  prescribe  a 
degree  of  quality,^    For  example/  if  an  engineer  de- 
termines that  a  bolt  must  have  a  strength  of  120^000 


<■    -  »  •  • 

l/.S.  3555,   94th  Cong .  2d  Sess.  (1976) 
S.  825,  95th  Cong.  1st.  Sess.  (1977) 
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3. 


4. 


pounds  per  square  inch,  this-''requirement  is  the  S'^e 
whpther"'the  strength  is  reported  as  8?7,000  kilo-^/* 

pascals  (miefric)  or  120,000  ^'dunds  per  square  incHV 

...       ,.■       ,,  ■  .     .  ■         .  .  . 

Methods  bf,  test  standards  provide  a  common  basis  for 
evaluating  materials  and  products.     These  establish^^ 
normalized  procedures  for  deterlnining  critical  dimen- 
sions or  product  qua^lity  and  are  essential  for  asceCf^ 
taining  if  a  product  satisfies  ^specification.'  0 

Descriptive  standards  are  compr figged  of'  those  engi-  ^' 
neering  practices  -which  do  not  involve  measurement 


units.     They  include  s 
statistical  practices^  te 
format  for  drawings^  and 
practices.     Examples  are 
color  code  of  similar  ,pro' 
or  abbreviations  used  in 
size  to  estimate  quality 


ing  and  other 
and  (definitions > 
riptive  engineering 
r;y  of  terms ,  the 
list  of  symbols 
»  and  the  sample 


tiandards  exist 
talidards .  Design 


IF^  addition^  design  and  performer 
which  incorpor  ate  the  above  categor  ij^s^  of ''j 

standards  impose  limits  on^  product  desicfn  .|G,r  jnater ials  used. 
Performance  standards  describe  how  a  prodjlct^br  material 
should  behave  under  certain  conditions.  -yW 

<•       C  - .       i  ' 

Engineering  standards  can  be  baSed  on  ahy  system  of  mea- 
surement unitSf  and  the  values  can  be  converted  from  one  system 
to  another.     The  use  of  a  common  me^^urdiqen.?:  ;system  could  elim- 
inate both  errors  tha't  may  be  made  when' edtfiVer ting  between  » 
systems  and  the  staff-hours  required  to  m^^  the  conversions. 

>»  ./I 
When  customary  values  are  c0iiverted'4^^  metr ic  values  in 
an  engineering  standard,  the  procells  is  referred  to  as  soft 
conversion.     Essentially ,  no  phys^tcal  change  takes  place  in 
the  products.     Some  standards^  Sftiph  .a&  the  distance  between 
rails  for  a  railroad,  would  on ly^b^jMN^ 
it  would  be  impracticail  to  change  tWeA^istance.  However, 
som.'e  standards  ojjianizations  explained  that  this  type  of 
conversion  is  of  little  va4ue  because  l,t  takes  time  to  make 
the  calculations,  and  no  change  occurs  except  in  measurement 
language.  - 

.      The  alternative  process  is  called  hard  conversion.  It 
calls  for  new  standards  because  a  physical  change  would  take 
place  in  the  products.     Hard  metric  standards  are'not  com- 
patible with  customary  standards  because  the  values  commonly 
used  are  not  equal.     Some  examples  oJE  units  commonly  used  in 
standards  are  shown  on  the  following  page. 
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Unit 


Customary 
units- 


Soft-converted 
metric  units 


Typical  rounded 
metric  units. 


length 


1/4  in 
1/2  in 

1  in 

2  in 
4  in 


6/4 
l5f.  7 


mm 
mm 
25  ,;4  mm 
50.8  mm 
101.6  mm 


•5  mm 
10  mm 
25  mm 
•50  mm 
100  mm 


weight 


4  oz 

8  oz 

16  oz  or 

2  lb 

4  lb  ' 


1  lb 


113.4  g 
226  .8  'g 
453.6  "g 
907.2  g 
1.8  kq 


100  g 
250  g 
500  g 

1  kg 

2  kg 


volume 


4  oz 
8  oz' 
16  oz 
1-  <3t  (32  oz) 
2  at  (64  oz) 

1  gal  (4  qt) 

2  gal 


118.3  mL 
236.6  mL 
473.2  mL 

946.4  mL 
1.89  L 
3.'7<)  L 
7.57  L 


125  mL 

250  mL 

500  mL 

1  L 

2  L 
4  L 
8  L» 


Consequently/  if  U.S.  indusj:ry  needs"  metric  standards 
which  are  compatible  with  standards  of  metric_countrJ.es,  hard 
conversion  will  be  necessary.  v| . 


Few  U.S.  metric  standards  exijst 


c 


Few  U.S.  standards  are  based  on  metric  units.  i^NSI's 
bibliography  of  metric  standards  lists  16  American  National 
Standards  as  metric.     However,  one  large  standards  writing 
organization  says  that  its  5,000  standards  show  both  cus- 
tomary and  metric  units.     These  are  soft-converted  standards, 

We  have  no  estimate  on  the  total  number  of  engineering 
standards  which  are  being  converted.     Generally,  standards 
writing  organizations  said  that  the  decision  to  convert  a 
standard  is  up  to.  its  members  and  the  indicated  needs  of  the 
marketplace.    As  will  be  discussed  in  other  chapters,  some 
industries  have  started  projects  for  converting  their  stan- 
dards. -  • 
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Advantages  and  disadvantages 


The  often-cited  benefits  or  advantages  of  conver ting  ^^^^ 
engineering  standards  are  expressed  as  opportunities .  Th4$d? 
opportunities  are  increased  standardization  of  products  or 
things/  reduced  number  of  standards  /  and  improved  technology 
in  standards.     Most  of  these  oppor tun ities.  can  be  attained 
withouj:  metrication  f  we  have  been  told.     However  /  metr  ic 
proponents  state  that  conversion  provides  the  incentive  to 
attain  them. 


Standards  writers  generally  believed  that  there  was  ex-, 
cessive  duplication  in  standards  development.     However ,  this 
appears  to  be  a  problem  of  the  voluntary  standards  develop- 
ment process  in  the  United  States.     Because  not  all  stan- 
dards are  measurement  sensitive/  we  doubt  that  metrication 
will  resolve  this  situation. 


In  our  questionnaire  to  the  companies  listed  in  the  For- 
tune 500/  we  asked  for  opinions  on  several  of  the  frequently 
attributed  advantages  of  metrication.     Most  respondents  be- 
lieved that  conversion  provides  the  opportunity  to  standardize 
products.     However/  more  disagreed  than  agreed  that  metrica- 
tion provides  an  opportunity .  to  Improve  the  existing  -stan- 
dards which  have  been  developed  for  products.     On  whether 
metrication  will  improve  technolog ical  advances /  most  of  the 
respondents  indicated  that  they  did  not  believe  it  would. 
The  following  table  shows  the  respondents  opinions  on  the 
claimed  advantages. 


Advantages 

?;onversion  will  pro- 
vide an  opportunity 
to  standardize  pro- 
ducts 


Does  not    No  basis 
Agree    Disagree,     apply        to  judge 


-(percent)' 


61 


18 


16 


Conversion  will  pro- 
vide an  opportunity 
for  improving  pro- 
duct standards 


36 


43 


11 


10 


Jse  of  the  metr ic 
system  will  facil- 
itate technolog  ical 
ad\?ances 


13 


57 


14 


16 


6-13 


132 


In  our  Fortune  500  questionnaire^  we  also  asked  about 
disadvamtages  in  metrication*     One  of  the  frequently  attributed 
disadvantages  cited  about  metrication  is  that  product  stand- 
ards will  have  to  be  changed — 60  percent  of  the  respondents 
to  our  questionnaire  agreed  with  this  point*     However r  27  per- 
cent disagreed  and  13  percent  responded  that  they  either  had 
no  basis  to  judge  or  the  question  did  not  apply  to  them. 

COST  TO  METRICATE  STANDARDS  . 

While  we  could  not  identify  the  overall  cost  of* convert- 
ing standards^  we  did  obtain  '^some  estimates.     According  to 
a  .report  on  the  development  of  a  U.S.  metric  fastener  stand- 
ard,-, the  U.S.  Industry  had  invested  $1  million  on  the  devel- 
opment/of a  new, metric  engineering  standard  for  fasteners. 
The  AQ^rospace  Sector  Committee  of  the  American  National  Met- 
ric, Council  has  estimated  that  the  U.S.  aerospace  industry 
could  spend  about  $29  million  for  the  conversion  of  some 
4^000  standard^.     Alsov  we  noted  that  the  average  cost  to 
develop  or  revise  any  General  Services  Administration  stand- 
ard was  about  $17,200  andy about  $6,800,  respectively,  in 
fiscal  year  1976.  , 


The  type  of . conversion  is  an  important  factor  in  the 
cost  of  conversion.     Soft  conversion  could  involve  many"  staff- 
hours  to  replace  the  customary  values  with  equivalent  metric 
values  and  to  validate  computations,  according  to  standards 
writers.     Hard  conversion  would  require  the  development  of  a 
new  standard.     Generally,  hard  conversion  would  seem  to  be 
more  costly. th^n  soft  conversion. 

Accarding  to  an  ANSI  official,  to  achieve  the  benefits 
of  metrication,  U.S.  industry  may  hjftve  to  double  or  even 
triple  its  commitment  of  funds  and  resources  for  standards 
development  over  the  next  10  years.     In  this  official's 
opinion,  such  a  commitment  to . standards  development  may  en- 
sure that,  conversion  is  a  blessing  rather:  than  a  nightmare  . 
for  business  and  the  public  alike.     In  1976  ANSI  estimated 
that  the  U.S.  industry  commitment  to  standards  development 
was  more  than  $250  million  annually. 


VIEWS  OF  STANDARDS  WRITERS 

We  contacted  a  number  of  nationally  recognized  stand- 
ard? Organizations.     Generally,  these  .organizations  have 
policies  to  develop  whatever  standards.are  sought  by  indus- 
try.    Their  policies  mav  be  provid^.ng,  some  impetus  for  met- 
rication in  the  United  States./ 


ANSI 


ANSI's  policy^'is  that,  a;  standards  writing  organization^ 
at  a  minimum^  should  includes  at  least  dual  dimensions  in  its 
standards  and  suggests  developing  metr ic  standards  which  are 
parallel  to  existing  customary  standards.  ^  This  po^sition  is 
based  on  the  belief  that  U.S.  standards  must  be  compatible 
with  international  standards.     Further ^  ANSI  believes  that  the 
importance  of  international  trade  is  on  the  rise  and  the 
United  States  may  suffer  if  U.S.  products  and  standards  are 
not  compatible  with  those  of  the  rest  of  the  wocld. 

American  Society  for  Testing 
and  Materials 

The  Socie^^y  for  Tei^ting  and  Materials  is  the^largest 
voluntary  sjban<3ardi2ing  organization  in  the  United  States. 
Its  standards  deal  with  the  characteristics  ^nd  testing  of 
a  material^  product/  system^  or  service.     For  example^  it  pub- 
lishes standards  on  pacifications  of  materials  like  steel 
and  cement.     It  has  pi:UDlished  about  5^000  standards;  many  are 
recognized 'as  American  National  Standards.. 

The  Society  for  Testing  a^nd  Materials  is  a  proponent  of 
inteDnatjte;pir^;  "^^^^  In  1^63  it  took  a  leading 

-  position'' oy  introducing  SI  metric  units  in  its  standards  along 
with  the  customary  units.     Also^  it  has  published  a  metric 
practice  guide  to  assist  its  techn ical .committees  conversions . 
This  guide  has  bfeen  an  approved  American  National  Standard 
since  19^3.   '  '\  .  -  ■  ^' 

.,  ^  \'  *     ■.  •  ■ 

A  representative  from  the  Society  for  Testing  and  Mate- 
rials- yj^ws  soft  conversion  and  dual  dimensioning  of  standards 
as  an  ^licatipnal  exq^rcise.     The  Society  for  Testing  and  Ma- 
terials hopes  to  use  dual  dimensioning  only  as  an  intermediate 
measure.    J\s  of  September  1977^  nearly  all  of  its  5^000  stan- 
/  dajrds  includie  dual  units  y  and.  one^.standard  has  been  converted. 
,--*-<4v  converted 'standard  is  defined  as  one  which  parallels  an 
existing  customary  standard .)     Six,  other  standards  are  in  the 
process'  of  being  converted.     The  Society  for  Testing  and 
Materials  did  not  knoV  how  many  standards  are  based  on  metric 
units  but  was  keeping  track  of  converted  standards . 

The  Society  for  Testing  and  JMater  ials^  is  following  a  ' 
policy  of  converting  standards  when  an . industry  or  the  stan- 
dards ,^ommitteels  want  the>il^"conver ted.  . 

American  Society  of  Mechanical  Engineers 

5Phe  American  Society  of  Mechanical  Engineers  is  a  pro- 
fessional society  with  about  70,000  members.     It  promotes  the 
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art  and  science  of,  mechanical  engineering  and  related  sciences. 
It  is  probably  best  known  for  its  Boiler  and' Pressure  Vessel 
Code  whichvhas  been  accepted  as  law,  in  part  or  in  whole,  by 
45  States,  a. number  of  cities,  and  all  provinces  in  Canada. 

According  to  its  first  metric  policy,  published  in  1970, 
the  Society,  of  Mechanical  Engineers  anticipated  displacement 
of  the  UiS.  customary  measurement  system  by  the  SI  metric 
system  in  many  fields.     Its  policy  encouraged  the  development 
by  its  members  of  a  capability  to  work  in  both  systems.  In 
October  1975  the  policy  was-revised  to  state  that  the  Society^ 
of  Mechanical  Engineers  supports  a  coordinated  vo]|iint^y  na- 
tional conversion  program  and  that  it  will  cooperate  wifh^ 
others  in  implementing  the  policy.     Further,  the  Society  of 
Mechanical  Engineers  required  all  works  to  include  metr.ic 
units,  but  custqmary  units  could  also  be  used. 

In  April  1977  the  Society  of  Mechanical  Engineers  amended 
its  policy  to  provide  that  its  codes  and  standards  be  pub- 
lished- in  metric  units  at  th'e  appropriate  time  as  determined 
by  industry.  Government,  public,  and  society  needs  consistent 
with  national  plans  for  coordinating  and  managing  development 
of  metric  standards.     An  official  explained  that  the  previous 
policies  had  placed  emphasis  on  soft  cfeversion  of  standards. 
The  Society  of  Mechanical  Engineers  found  little  value  in  soft 
conversion  except  for  education  and  familiarization  because 
little  or  no  change  occurs.     Soft  conversions  result  in  arith- 
metic exercises,  according  to  an  official.     Anyone  measuring 
a  product  made  to  a  soft-converted  standard  would  consider 
the  product  customary  rather  than  metric.     The  official  stated 
that  interest  in  metrication  has  tapered  off  considerably .>/"'''=^ 

Before  the  1977  policy  change,  the  Society  of  Mechanical 
Engineers  had  started  soft  converting  information  in  its 
boiler  and  pressure  vessel  code.     It  had  not  expected  to  com- 
plete this  converrsion  until  1981.     The  Society  of  Mechanical 
Engineers  was  not  converting  any  formulas  in  the  code,  we  were 
told,  because  it  doubts  it  could  be  done  economically. 

American  Society  of  Heating,  Ref r igerat inc? , 
and  Air-conditioning  Engineers 

This  society,  which  has  about  25,000  members,  has  pub- 
lished about  70  testing  standards;  that  is,  methods  to  test 
products.     In-^June  1975  it  issued  the  following  schedule 
promoting  soft  conversion  of  its  standards: 

.  1.     After  July  1  ,  1976,  all  publications,  with  the  pos- 
sible exception  of  the  handbook  volumes  and  special 
.    tabular  ^publications,  shall  be  prepared  using  SI 
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metric  or  dual  units.:.  The  sequence  of  the  units 
shall  be  left  to  the  discretion  of  the  author.'^ 

2.  After  July  1^  1977/  all  publications  shall  be  pre- 
pared using  metric  units  only  or  metric  units  first 
followed  by  U.S.  customary  units  in  parentheses. 

3.  After  July  1/  1979/^11  publ icat ions  shall  be  pre- 
pared using  metric  units  only. 

*  ■ 

The  Society  of  Heating^  Ref r igerating ^  and  Air-conditioning 
Engineers  considered,  soft  conversion  as  a  vehicle  for  metric 
educatioh.     An  official  told  us  in  February  1978  that  this 
schedule  has  been  rescinded.     Some  strong  resistance  to  the 
schedule  had  been  Voiced  by  the  air-conditioning  systems  and 
equipment  group^  particularly  contractors. 

Each  group  Vithin  the  Society  of  Heating ^  Refrigerating ^ 
and  Air-cond itioning  Engineers  has  responsibility  for  its 
standards  and  publications  and  will  determine  when  to  con- 
vert^.    Before  a  standard  or  publication  is  printed  using  only 
metric  units ^  it  must  be  approved  by  the  Board  of  Directors. 

Institute  of  Electrical  and 
Electronic  Engineers~ 

The  Institute  of  Electrical  and  Electronic  Engineers 
is  a  professional  encfineer.ing  society  with  about  175^000  mem- 
bers.    It  writes  standards  on  electronic  and  electrical  equip- 
ment? testing  and  rating  methods;  and  units ^  symbols ^  and 
definitions. 

The  Institute's  policy  provides  f0  the  use  of  SI  metric 
units  in  its  publications  and  standards.     But  if  a  variation 
is  necessary^  the  policy  requires  the  units  to  be  converted 
to  metric  units .     The  Institute  prefers  hard  conversion  but 
recognizes  problems  with  other  standards ^  such  ^s  wire  sizes/ 
national  wire  cdcSe^  and  heavy  electrical  equipment/which  it 
does  not  prepare. 

An  official  pointed  out  that  the  electrical  field  is  not 
faced  with  making  as  many  conversions  as  other ^engineer ing 
fields  becausie  the  measurement  units  of  volt,  ampere^  and 
watt  are  customary  as  well  as  metric  units.     The  official  said 
that  the  electrical  field  is  moving  toward  greater  acceptance 
of  metric  units  with  modest  speed. 
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Underwriters  Laboratories  Incorporated        *  ^ 

'   •  Underwriters  Laborator iTes •  purpose  is  to  establish^  main-  ' 

tain/  and  operate  laboratories  for  the  investigation  of  ma- 
ter ials^  devices  ^  products^  equipment/  construe tions ^  methods^ 
and  systems  with  respect  to  hazards  affecting  life  and  prop- 
erty.    It  tests  the  quality  of  iitems  against  standards/  such  \ 
^    as  its  safety  standards  fpr  electric  heating  pads^  household 
dishwashers  f  and  life  preservers, 

. 

Underwriters'  practice  is  to  include  SI  units  parenthet- 
ically in  its  standards  along  with  the  customary  units. 
'  Metric  units  which  differ  from  SI  units  are  still  in  common 
usage  in- foreign  countries,  and  these  units  are, also  listed' 
>in  some  cases. 

Underwriters'  position  is  to  be  a  follower  in  mi9trication 
rather  than  a  leader.     It  will  provide  whatever  the  market 
dictates,  which  has  been  its  policy  in  the  past,  according  to 
an  official.     It  anticipates  no  problems  with  conversion. 

Society  of  Automotive  Engineers  .     .  ^ 

The  Society  of 'Automotive  Engineers,  a  professional  en- 
gineers organization;  develops  technical  standards  for  indus- 
tries using  internal  combustion  engines,  such  as  the  motor 
vehicle,  farm . tractor ,  aerospace,  and  road  building  indus- 
tries. 

In  1969  the  Society  of  Automotive  Engineers  issued  a 
statement  calling  for  SI  metric  units-  to  be  used  in  its  stan- 
dards and  other  technical  reports.     Its  Deceiriber  1976  .policy 
recognized  the  rapid  growth  of  metric  usage,  paj: ticularly 
in  the  industries  it  serves.     The  Society  of  Automotive  Engi- 
neers is  working  toward  th'e  gradual  phaseout  of  customary 
•  '    units  by  1985.     It  places  importance  on  increasing  compatibi- 
lity of  U.S\  standards  with  international  standards  and  pro- 
moting wider  ^acceptance  of  international  staricJards  whenever 
practical .  ^ 

Federal  Government  standards 

•  -     In  197|'''NBS  estimated  that  about  40,000  engineer ing  stan- 
*  dards  used  in  the  United  States  were  issued  by  the  Depar.tment 
of  Defence  and  the  General  Services  Administration.  These 
standards  are  used  primarily  in  Government  procurement.  Offi- 
cials of  these  agencies  informed  us  that  their  agencies  intend 
to  fpllow  industries  lead  in  converting  and  not  lead  them- 
selves.     The  officials  pointed  out  that  generally  their  agen- 
cies  rely  on  industry  for  products  and  are  not  in  the  position 
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^   to  dictate  metric  products  and  standards.     (See  ch.  22  for 
mote  detail  on  Federal  agencies  and  metrication.) 

CONCLUSIONS  41 

Metrication  of  U.S.  ^engVjjeer ing  standards  is  not  neces- 
sary to  increase  standardization ^  rationalize  existing  stand- 
ardS/  enable  reviews  of  existing  standards  to  see  which  are 
outmoded  and  should  be  eliminated  or  revised ^  and  improve 
technology.     Metrication  could  cause  standards  organizations 
and  industry  to  take  a  more  penetrating  look  than  they  other- 
wise might/  but  other  events  also  could  cause  these  to  occur 
under  the  customary  measurement  system. 

Metric  conversion  would  require  an  evaluation  of  mea- 
surement-senesitive  standards.     In  some  instances  soft  con-  ^ 
versions  would  be  made  because  it  is  not  practical  to  make 
dimensional  changies  to-.the  items  involved.     In  other  cases^ 
new  standards  Would  need  to  be  developed  based  solely  on 
metric  terms  ^  par  ticularly  if  U.S..  industry  wants  engineer- 
ing standards  Which  are  compatible  with  those  used  in  inter- 
..national  trade.  x 

Soft  conversion  is  considered  by  some  to  be  a  potential 
waste  of  resources  because  no  physical  change  .occurs  in  the 
standard  or  eventual  product.     However?  ^  soft  conversion  offers 
educational  experience  for:  standards  writers  by  familiarizing 
them  with  using  metric  units  in  place  of  the  more  familiar 
customary  units.     Standards  writing  organizations  tend  to 
favor  hard  conversions.  ' 

If  compatibility  of  U.S.  and  international  standards  is 
required  f or  in ternational  trade^  it  appears  that  adopting 
the  SI  metric  system  would  improve  the  communications  in  stand- 
ards.    Alsoy  complete  conversion  would  eliminate  the  errors 
and  the  time  required  to  work  with  two  measurement  aMstems. 

•However^  major  U.S.  industrial  firms  said  that  measdPement 
and  engineeriag  standards  are  not  major  factors  in  inter- 

^  national  trade. 

A  few  standards  in  use  in  the  United  States  have  been 
converted/  and  most  of  the  standards  organizations  we  contact- 
ed have  established  policies  on  use  of  metric  terms.  Imple- 
mentation of  some  policies  is  moving  slower  than  originally 
planned  because  conversion  is  hot  occurring  as  fast  as  some 
groups  had  expected. 

The  overall  costs  of  converting  standards  are  unknown  but 
expected  to  be  significant — several  billions  of  dollars.  The* 
time  required  to  convert  a  standard  or  develop  a  new  standard 
varies  widely  depending  on. the  interest  of  the  participants 
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and  ,the  complexity  of  the  standard.     Generally^  the  time  re- 
guirfed  to  develop  a  new  standard  Can  vary  between  2  to  5  years 
Obtaining  international  agreement  could  add  from  2  to  5  more 
years  to  the  process.     The  time  required  to  convert  standards 
will  have  an  impact  on  the  conversion  period.  International 
standards  could  be  adopted ^  but  this  is  not  necessarily  a 
viable  alternative. 
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CHAPTER  7v 

FASTENEP  INDUSTRY  GETS  READY 

The  U.S.  fastener  industry^ ' which  was  originally  opposed 
to  metrication^  began  conversion  efforts'  in^  15.70  in  order  to 
maintain  its  markets.     Its  major  customers  were  beginning  to 
♦  move  toward  using  the  metric  system  in  the  late  1960s.  The 
achievements  and  problems  of  this  ijidujoJ^^y  offet  insights  to 
other  industries  contemplating  conversionSand  provide  an 
example  of  the  extent  to  which  the  purported  benefits  of 
metrication^  such  as  increased  standardization  (use  of  stan- 
dards) and  rationalization  (reduction  of  items)     may  or  may 
not  be  realized. 

-We  held  discussions  with  officials  of  fastener  producing 
companies^  the  Industrial  Fastener  Institute ^  American  Na- 
tional Standards  Institute ^  Federal  agencies ^  and  manufac- 
turers that  use  fasteners  in-^^heir  products.  Pertinent 
documents  were  also  reviewe'di^^M 

WHAT  IS  A  FASTENER?  .  • 

A  fastener  is  anything  which  holds  two  things  together. 
NutSy  bol'ts^  screws^  rivets^  cotter  pins^  aftd  nails  are' 
a  few  examples.     (See  following  page . )    'Of  these^  the  United 
States  produces  approximately  two  million  different  types. 
Fasteners  can  hold  togethler  a  vast  number  of  items.     For  ex- 
amp!^  ^  a  telephone  is  held  together  with  about  70  fasteners. 
Jumbo  jets  contain  millions;  and  for  one  model,  fasteners 
costs  represent  about  10  percent  of  the  plaine's  total  cost. 
In  short,  much  of  the  nearly  $2  trillion  ,U.S.  economy  is 
held  together  by  the  $2  billion  fastenper  industry.  ^ 

We  concentrated  on  threaded  fasteners — nuts,  bolts,  and 
screws — because  they  are  more  affected  by  dimension  changes. 
In  these  fasteners  dimensions  are  critical,  and  close  toler-  . 
ances  must  be  met.    Al thoughngenerally  thought  of  as  a  simple 
product,  threaded  fasteners  are  "the  result  of  much  engineering 
and  testing  and  are  important  to  industry.     Yet,  most  cost 
only  a  few  cents. 

THE  FASTENER  MANUFACTURING  INDUSTRY  .  * 

In  1976  the  U^S.  fastener  manufacturing  industry  had 
about  500  companies  with  600  plants  and  50,000  employees. 
It  produced  about  250  billion  fasteners.     The  industry  pro- 
duces about" 500, 000  different  standard  fasteners  and  about 
1  to  1.5  million  various  nonstandard  fasteners. 
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The  industry  has  no  giants.     About  one^half  of  the 
companies  employ  fewer  than '20  persons  each.     The  industry 
-^"PPlies  and  serves  all  other  industries,  from  original  equip- 
ment manufacturers -to  replacement  suppliers.     Original  equip- 
ment manufactur-ers  consume  nearly  85  percent  of  the  industry's 
production.  ^ 

According  to  fastener  industry  sources,  foreign  competi- 
qtnlll  ?Q^Q    ^'c^nno  ^^P^" '  ^as  taken  its  toll  in  recent  years. 
Since  1969,  15,000  American  fastener  workers  have  lost  their 
Dobs.     Imported  nuts,  bolts,  and  cap  screws  have  now  captured 
50  percent  of  the  U.S.  market  for  these  products^ 

_  ■      Officials  describe  the  industry  as  sandwiched  between 
big  businesses.    Most  raw  materials  are  purchased  from  the  big 
steel  companies,  and  the  final  product  is  sold  to  the  large 
manufacturers  and  major  distributors.    When  they  buy,  it  is  a 
seller's  market;  when  they^^sell,  it  is  a  buyer's  market. 

Increasing  use  of  metric  fasteners 

In  the  past  only  imported  products,  such  as  automobiles, 
bicycles,  and  industrial  equipment,  contained  metric-threaded 
fasteners.     Product^made  in  the  United  States  generally  con- 
tained customary-threaded  fasteners.     If  U.S.  industries  con- 
vert, an  increasing  number  of  metric-threaded  fasteners  will 
be  used.     However,  the  decisions  to  use  either  customary-  or 
metric-threaded  Xastenerte  are  made  by  individual  manufactur- 
ers, and  not  by  the  fastener  producers. 

Before  the  late  1960s,  the  U.S.  fastener  industry 
opposed  metrication  because  it  considered  the  customary- 
dimensioned  fasteners  to  be  technologically  superior  or  equal 
to  metric-dimensioned  fasteners.     Also,  the  industry  had 
developed  substantial  experience  and  confidence  in  customary 
fasteners.     However,  in  the  late  1960s  the  industry  found 
that  many  of  its  major  -customers  were  contemplating  conver- 
sion.   Already  j:roubled  with  losing  customary  fastener  mar- 
kets to  imports,  the  fastener  industry  set  out  to  protect 
•Its  total  market  share  by  preparing  to  meet. the  anticipated 
dem^d  for  metric  fasteners  by  U.S.  manufacturers. 

Metric  fastener  use  varies.  \  For  example,  metric  fasten- 
ers are  being  used  by  U.S.  manufacturers  in  vehicle  bodies 
engines ,^ipumps,  and  transmissions.     As  manufacturers  metri- 
cate,  both  customary  and  metric  fasteners  may  be  used  in  pro- 
fu''^\5°''^'?  ^^tended  period  of  time.     It  has  been  estimated 
that  this  mixture  will  continue  for  about  8  to  10  years  in 


automobiles  and  farm  and  cpmstruction  equipment.  One 
automobile  company  used  awj^jt  60-  to  70-^percent  metric  fas- 
teners in  its  1978  passenger  vehicles.    Another  used  about  10 
to  15  percent;  and  a  thirds  on^y  a  small  amount. 

ENGINEERING  STANDARDS  PLAY|aN 
IMPORTANT  ROLE  IN  METRICATION  - 

When  officials  of  the  fastener-producing  industry  de- 
cided that  fastener  metrication  was  inevitable^  they  looked 
to  their  standards  program  as  the  logical  place  to  begin  the 
conversion  process.     Before  they  could  build  a  metric  fasten- 
er /  they  had  to  have  a  metric  engineering  standard. 

Engineering  standards  govern^  in  part/  the  design^  pro- 
duction^ and  use  of  a  product.     The  absence  of  these  stand- 
ards would  greatly' complicate  the  tasks  of  the  industrial  con- 
sumer in  specifying  his  needs  and  of  the  producer  in  meeting 
those  needs.     Standards  also  provide  a  means  for  improved 
communications  in  the  marketplace  and  instill  a  greater  con- 
fidence by  establishing  product  uniformity  and  minimum  qual- 
ity levels.     Standards  may  help  lower  prices  by  eliminating 
excessive  i^umbers  of  product  styles  and  grades.  ^ 

Standards  are  written  by  individual  companies^  indus- 
tries and  trade  associations/  government  bodies ^  national 
organizations/  and  international  groups.     Unless  these  stan-  | 
dards  are  specified  in  a  contract^  building  code/  regulation/ 
or  law/  no  one  is  compelled  to  use  them. 

•  »  ■  ■ 

In  the  late  1960S/  a. U.S.  engineering  standard  for 
metric-fasteners  did  not  exist;  however/  an  international 
standard  wa^  available.  UjS.  indijstry  officials  claimed  that  " 
this  standard  contained  too  many  sizes  and  thread  types /  and 
the  progression  of  sizes  did  not  follow  a  logical  pattern. 
The  officials  reasbnedvt         as  long  as  U.S.  industry,  was 
going  to  metricatev  it  should  attempt  to  develop  a  new  fastene 
system  which  was  as  perfect  as  possible.     Also/  the  industry 
did  not  want  to  give  a  competitive  advantage  to  foreign 
producers  of  metric  fasteners.     It  was  felt  that  the  foreign 
producers  would  gain  an  advantage  if  the  U.S.  industry  merely  . 
accepted  the  existing  international  standard  fpr  metric  fasten 
ers  in  its  entirety.  ^^l. 

The  search  for  the  optimum  > 
metric  fastener  system  . 

In  1970  the  Industrial  Fasteners  Institute/  a  prpducers? 
trade  as*sociation/  conducted  a  study  on  .  an  optimum  me|:ric 
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fastener  system.     Its  goal  was  the  developmen.l:  .of  new  , 
metric-fastener  standards_  which  would  simplify  fastener  sizes 
and  s'tylesv  reduce  fastener 'costs  ^  result  in  technical  im- 
provements/ and  gain  national  and  international  acceptance. 
The* Institute  published  a  report  in  January  1971  entitled 
"A  Study  To  Develop  An  Optimum  Metric  Fastener  System."  * 

The  report  recommended  that  a  new  metgic-threaded  fas- 
tener system  be  established.     The  proposed  system  offere4|| 
significant  reduction  in  fastener  sizes"and  the,  number  of 
thread  types.     In  the  size  range  of  1  millimeter  to  TOO  . 
millimeter  (about  0..04  to  4  inches)^  the  existing  customary 
and  metric  engineering  standards  showed  55  and  66  sizes^  re- 
spectively.    The  existing  standards  also  provided ^several 
thread  types— usually  one  coarse  and  one  to  five  fine — for 
each  size.     But  the  proposed  system  provided  for  oply  25 
sizes  and  one  thread. 

In  January  1971  the  Industrial  Fastener^  Institute  pre- 
sented its  recommendations  to  10  of  the  largest  corporations  - 
in  the  United  Statesv  the  National  Bureau  of  Standards^  and 
various  groups,  in  Canada.    According  to  the  Fasteners  In-, 
stitute^  response  was  unanimous  in  favor  of  making  a  detailed 
study.     It  was  decided  that  ANSI  could  provide  a  more  proper  I: 
forum  to  conduct  the  detailed  study  because  the  input  would 
be  broader  based  with  users ^  Government  agencies^  and  pro- 
ducers represented.     In  April  1971  ANSI  formed  the  Special 
Study  Committee  to  Develop  an  Optimum  Fastene"r  System. 

The  Special  Committee  was  authorized  to  develop  a  total 
system  of  metric-threaded  fasteners^  taking  advantage  of 
opportunities  ( 1 )  to  improve  fastener  performance  capability 
through  product  redesign  and  the  most  efficient  use  of  mate- 
rials and  (2)  to  reduce  the  number  of  different  sizes^  series^ 
grades^  types^  and  styles  of  fasteners  needed  to  satisfy  the 
engineering  requirements  of  the  majority  of  industrial  appli- 
cations.    The  Committee's  ultimate  objective  was  to  design 
a  metric  fastener  system  which  would  be  so  attractive  tech- 
nically and  economically  that  it  wbu]>d  become  the  single 
internationally  accepted  system  of  felireade^~Tasteners. 

The  Special  Coihmittee  performed  fihe  detailed  study  and  ' 
in  1973  published  its  recommendationis.     The  fastener  system  it 
recommended  also  had  25  sizes  with  one  thread  type.     The  In- 
dustrial Fasteners  Institute  used  the  Special'^Committee '  s 
recommendations  as  the  basijs  for  publishing  its  first  metric 
fastener  standard  in  1974. 
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New  U,S.  system  does  not  gain  wide  acceptance 


A  principal  goal  of  the  optimum  metric  fastener  system 
,  studies  was  ta  provide  a  single-fastener  system  for  the 
majority  of  industries  to. use  which  would  be  accepted  inter- 
nationally.    But  before  ANSI's  Special  Committee  finished  its 
wprk^  international  resistafnce  to  the  new  system  developed. 

In  November  197.2^;  5  months  before  the  U.S.  representa- 
tives formally. presented  their  changes  to  the  existing  inter- 
national standards^  a  paper  was  prepared  by  the  International 
Organization  for  Standardization  committee  members  from 
Britain  and  Germany  entitled  "Why  Should  the  International 
Standards  Organization  System  for  Metric  Fastener  Threads 
'  be  Changed?"    The  paper  stated  that  the  potential  costs 

and  confusion  that  would  occup  were  unwarranted ^  the  technical 
advantages  were  minimal^  and  the  system  could  hardly  be  called 
"optimum."    There  were  complaints  of  protectionism  and  every- 
one having  to  start  all  oyir  again. 

About  the  same  time^  tnfet  U.S.  aerospace  industry  deter- 
mined it  could  not  use  the  new  metric-threaded  fastener  sys- 
tem because  it  needed  fine-threaded  fastener s  and  some  addi- 
tional sizes.     The  aeroispacje  industry  has  since  developed 
its  own  system  of  .metric^'  f ast%|iers •.^^ 

From  1973  to  mid-19^7r  rnff to^^  continued  within 

ISO.     At  the  close  of  these  hegbtxations  ^  the  U.S.  represen- 
tatives had  essentially  withdrawn  their  proposed  changes  to 
>    the  international  standard.     The  result  is  that  the  U.S. 
metric-threaded  fastener  standard  will  be  essentially  the 
same  as  the  preferred  series,  in  the  ISO  standard^  which 
contains  66  sizes  in  the  1-millimeter  to  100-millimeter 
range— 29  first  choices^  15*  second  choices  ^  and*  22  third 
choices.^    The  U.S.  standard  will  list  tonly  27  of  the^^^^  f^^^^^^^ 
choices.     The  international  standard  will  still  list  several  ; 
thread  types  for  each  size^  one  coarse  and  one  to  five 
fine.     The;  U.S.  standard  will  show  only  the  coarse  thread. 

.Stjrength  grades  and  head  size  differences 

•   .  or  '  , 

The  strength  grades  for  fasteners  in  the. 6-* to  18-. 
millimeter  range  proved  to  be  a  problem  during  the  ISO  nego- 
tiations. Fasteners  in  this  size  range  are  used  extensively 
in  automobiles  and  farm  equipment.     European  practice  has 
been  to  use ' internationals  strength  grade^  8.8^  with  a  strength 
capacity  of  116^000,  pounds  per  square  inch.  The  U.S.  practice 
has  been  to  use  thfi6  Society  of  Automotive  Engineer s  grade 
S  with  a  strength  of  120^000  pounds  per  square  inch.  The 
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U.S.  representatives  r^ecommended  adopting  the  next  higher 
international  grade,  9. 8,  with  a  strength  of  about  130,500^'  ' 
pounds  per  square  inch  to  avoid  downgrading  U.S.  practices.  'J^ 

According  to  an  Industrial  Fasteners  Institute  officiVstC/ 
complete  agreement  was  reached  on  strength  grades  at  thMitj^t 
ings.     This  statement  indicates  that  the  European  ^^R^^^^fca" 
tives  had  acquiesced  to  U.S.  demands  and  agreed  to  u^/^ 
higher  strength  grade  fastener  in  their  p^roducts.     lypweVer,  ^ 
it  appears  that  only  the  U.S.  automotive  industry. will  use . 
the  higher  strength  grade.     The  U.  S.  farm  equipmetit  industry 
and  Canadian  and  European  manufacturers  will  use  the  strength 
grade  8.8  for  threaded  fasteners.     The  Canadian  Standards 
Association  has  cautipned  Canadian  fastener  useijg  that  the 
higher  strength  grade!,  9  .8  r  niay  not  be  generally  available 
in  the  reasonably  near  future  outside  North  America, 

U.S.  manufacturers  may  face  difficul^ty  when  their  pro- 
ducts are  repaired  overseas.     For  example^/  a  grade  9. '8  fas- 
tener could  be  interchanged  with  a  8 .&-strength  grade  fas- 
tener.    However,  it  is  pjossible  that  failures  could  occur 
because  of  thei  insufficient  strength,  which  .could  lead  to 
liability  problems^  according  to  fastener  experts.     If  fas- 
teners in  the  strength  grade  9. a  cicfteoo^^are  not  available, 
fasteners  in  the  next  higher  internat^jSMj^atrenqi^^  — 
ft.. 10. 9  which  requires  an  alloy  steel -nii^P^ijjave^^ to  be  used 
as  a  replacement,  part. 

A  major  p  arose  during  the  attempt  to  reach  agree- 

ment on  the  hexa^^Q^  head  size  for  three  fasteners.  c,This  was 
probably  the  most'^hotly  and  difficult  issue  considered 

during  the. 1977  ISO  meetings.     The  schedule  below  shows  the 
head  sizes  wanted  by  the  United  States,  those  used  in  Europe, 
and  those  agreed  to  at  the  meetings. 

'     ■  Hexagon  head  sizes  

Wanted  by  Used  in  Compromise 

the  U.S .  gurope  sizes 

 (in  millimeters.)  >  

10  15         :  17  ,  16 

12  18  19  ^  18 

14  21     /  22       :  21 

The  Optimum  Metric  Fastener  System  study  had  shown  that 
the  head  size  for  a  number  of.  fasteners  was  unnecessarily 
large.   .  International  standard  sfizes  were  widely  used  in  Eu- 
rope, but  the  European  representatives  had  In  1975  agreed-  ' 
to  reduce  the  head  size  1  millimeter  on  each  of  .the  three 
sizes.     The  U.S.^  representatives  agreed  to  the  compromise 


Fastener 
sizes 
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sizes  in  the  earlier  meetings,  but  in  1977  returned  to  the 
demand  for  a  smaller  head  for  the  10-millimeter  fastener  size 

The  10-millimeter  size  will  be  an  important  size  in 
the ^^autOTnobile  industry.  '  The  Industrial  Fasteners  Institute 
^^■^^^*^X*^"^^*^  a  1-millimeter  reduction  in- head  size  would 

tons  of  steel  a  year.     At  $350  a  ton,  this  would 
^resijSi^in  annual  savings  of  $3.15  million.  '  , 

The  European  representatives  would  not  approve  inclusion 
of  the  15-millimeter  head  in  the  international  standard  sys- 
tem, but  they  agreed  to  attach  an  appendix  for  explanatory 
and  information  purposes.     The  appendix  stated  that  the  15- 
millimeter  head  would  be  phased  out  of  production  and  use 
but,  during  an  undefined  transition  period,  its  dimension 
would  be  provided  in  the  appendix  to  assist  designers  and 
manufacturers  and  to  assist  in  maintenance  and  repair  re-  < 
quirement^ 

According  to  a  U.S.  fastener  manufacturer ,' there  is  no 
provision  to  phase  out  the  15-millimeter  head  automatically, 
and  European  representatives  will  face  -an  impossible  task 
if  they  attempt  to  phase  it  out  through  fotmal  actions  in 
the  near  future.     The  official  international  standard  will 
prescriipe  the  head  sizes  for  the  10-,  12-,  and  14-milli^etef 
fasteners  as  16,  18,  and  21  millimeters,  respectively . /^U . S. 
industries  will  probably  use  these  head  sizes  and  the  15- 
mil^imeter  size  as  well.     European  industries"  coul^  continue 
using  the  old  sizes,  adopt  the  compromise  sizes,  or  use  a 
combination  of  the  two. 

Therefore,  it  is  possible  that  several  head  sizes  could  ' 
be  used  for  these  three  fastener 'sizes.    Head  sizes  (like 
strength  grades)  are  an  example  of  an  international  standard  ' 
which  is  formally  agreed  to  on  paper  but  not  uniformly  ad- 
hered to  in  practice. 

The  effect  .of  the  standardization  efforts 

U.S.  industry  officials  believed  the  new  metric  fas- 
tener system  they  proposed  was  technologically  better  than 
the  existing  metric  fastener  system.     However,  international 
commercial  considerations  made  it  impossible  for  the  pro- 
posed system  to  gain  acceptance.     The  Europeans  felt  that 
the  benefits  to  be  derived  from  the  new  system  did  not  jus- 
tify the  expense  of  making  the  changes. 


"^AccbrdirPg  to  an  industry  official,  the  affect  of  the 
international  negotiations  is  that  American  National 


standards  can  be  developed  which  are  compatible  with 
international  standards.     Standards  writing  committees  working 
with  ANSI  have  begun  this  work  which  may  be  completed  by 
1980.     The  Industrial  Fasteners  Institute  will  revise  its 
1974-metric  standard^  which  was  based  on  the  Optimum  Metric 
Fastener  System  study^  to  reflect  the  outcome  of  the  inter- 
national negotiations. 

A  fastener  industry  official  stated  that  the  use  of  these 
Standards  is  voluntary.     That  is^  U.S.-  industry  does  not  have 
to  use  these  standards.     Fastener  producers  will  m^e  any 
type  or  style^of  metric  fastener  which  U. S industry  requires^ 
we  were  informed.     How^ver^  the  fastener  industry  would  prefer 
that  the  new  metric  fastener  standard  be  used  because  this  is 
•  how  the  benefits  of  conversi<Dn — standardization  and  rational- 
ization:—  in  products  will  be  realizeid. 

The  fastener  industry  anticipates  that  in  the  beginning 
of  the  conversion  there  would  be  an  increase  in  the  total 
number  of  different  standard  £asteners  produced;  an  increase 
from  about  500,000  to.  about  700^000  standard  items.  Even- 
tually customary  fasteners  would  be  replaced  by  metric  fas- 
teners ^  according  to  a  fastener  industry  spokesperson.  The 
industry  hopes  that  by  the  end  of  the  conversion  period^  the 
total  number  of  different  standard  fasteners  produced  would 
be  about  300^000. 

METRIC  FASTENER  DEMAND  AND  PRODUCTION 

■  •  _  • 

Estimating  metric  fastener  needs  is  difficulty  according 
to  an  official  of  a  large  U.S.  fastener  producer.     The  market 
has  been  very  tentative.     Except, for  the  automotive  market^ 
,   there  has  been  little  demand  for  metric  fasteners.  Producers 
and  customers  interested  in  converting  have  awaited  the 
outcome  of  international  negotiations  before  producing  and 
stocking  the  metric  fasteners  recommended  by  the  Industrial 
Fasteners  Institute. 

.Fastener  producers  said  they  generally  did  not  have  any. 
major  problems  in  making  pietric  fasteners.     Generally ^  metric 
tooling^  such  as  drills^  taps^  rollers^  and  dies/  are  all 
that  IS  required^  and  these  are  available.     Since  Jfcooling 
components  have  a  relatively  short  life^  it  is  not^dif f icult 
to  phase  in^ metric  tooling. 

Several  producers  told  us  that  when  making  fasteners 
orderied  in  metric  units^  they  converted  the  customer •  s  engi- 
neering drawings  into  the  equivalent  customary  unitS/  made 
the  items/  and  showed  the  metric  units  on  shipping  labels. 
Most  fastener  producers  we  contacted  said  they  will  make 
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any  size  fastener  ordered—customary  or  metric — within  the 
.  limits  of  their  equipment  as  long  as  they  can  read  the  en- 
.  gineering  drawing  and  make  a  profit  on  the  sale. 

Fastener  producers  are  r.eluctant^  to  stock  metric  fas- 
teners unless  demand  is  certain.     An  official  of  one  com- 
pany told  us  that  he  had  stuck  his  neck  out  and  stocked 
six  metric  sizes  in  24  lengths.    The  stock  included , five 
lengths  of  the  6.3-millimeter  fastener  which  was  one  of  the 
U.S.rpraposed  sizes  that  did  not  gain  international ; accep- 
tance.    This  size  was  being  used  by  a  major  automobile 
manufacturer  in  its  1977  and  1978  models.     However.,  ■  the 
automobile  manufacturer  has  dropped  it  for  future  models. 

MlSMATCHING>^;CUSTOMARY  AND  METPIC 
FASTENERS  MAY  CAUSE  PROBLEMS 

^As  itiap[f acturers  begin  to  convert  from  customary  to 
metric  fasteners,  a  number        problems  are  anticipated.  The 
more  seridus  problems  are  expected  in  the  repair  and. mainten- 
ance areas,  primarily  because  of  identification  problems  lead 
ing  to  mismatching  customary  and  metric  fasteners.  Identi- 
fication problems  are  not  new,  and  some  steps  have  been 
suggested  to  overconje  them.  •  ' 

As  manufacturers  convert,  both  customary  and  metric 
fasteners  may  be  used  in  a  product.     It  has  been  estimated 
that  this  mixture  will  continue  for  about  8  to  10  years  for 
automobiles  and  fdrm  and  construction  equipment.  ■ 

Original  equipment  manufacturer Vs  have  few  problems 
differentiating  between  customary  and  metric  fasteners,  but 
persons  who  repair' equipment  have  more  problems.  Fastener 
installations  by  the  original  equipment  manufacturers  are* 
done  under  relatively  ideal  conditions.    -However,  when  main- 
tenance is  performed,  faisteners  are  often  installed  under 
conditions  where  they  are  not  easily  identifiable;  and  hand 
tools  are  less  sophisticated,  such  as  those  used  by  an  in- 
dividual repairing  an  automobile  at  home.  ^ 

Some  steps  have  been  suggested  to  overcome  the  identif- 
ication problems,  such  as  color  dyeing  the  metric  fastener, 
putting  an  "M"  symbol  on  it,  or  placing  a  distinguishable 
mark  on  it  showing  its  strength  levels.     Use  of  a  dis£in-  ^ 
guishable  mark  showing  strength  levels  is  probably  better 
because  the  color  dye  is  generally  not  distinguishable  after 
use  and  an  "M"  could  be  confused  with  a  manufacturer's  trade 
symbol.   /Also,  the  head  markings,  which -indicate  strength, ' 
are  diffef^etit  for  customary  and  metric  fasteners.  For 
example,  a  cljstomary  fastener  with  a  tensile  strength  of 
120,000  pounds  per  square  inch  has  3  radial  lines  stamped-  . 


on  Its  heady  but  a  metric  fastener  with  a  tensile  strength 
of  116,000  pounds  per  square  inch  is  stamped  8.8. 


It  is  virtually  impossible  to  visually  identify%some 
sizes  of  customary- threaded  fasteners  from  similar-size  met- 

 ric  fasteners.  It  is  possible  to  mismatch  36  combinations  

of  customary-  and  metric-threaded  fasteners.     The  result  cQuid 
be  either  stripping  during  assembly  or  full  assembly  with 
25-  to  60-percent  loss,  in  load  capacity.     Thus,  the  accidental 
mismatch  of  fasteners  could  result  in  fastener  failures. 

•  ■  ■ 

OVERALL  CONVERSION  COSTS  ARE  NOT  KNOWN 

An  overall  cost  estimate  was  not  available  on  what  it 
would  cost  the  fastener  industry  to  metricate.    We  were  told 
that  the  actual  costs  were  proving  to  be  much  less  than  the 
originally  anticipated  figure  of  $2  billion."  One.  mVjor 
producer  of  automotive  fasteners,  however,  estimated  a  7-  to 
8-percent  increase  in  costs  due  mainly  to  the  need  to.  increase 
inventories  (customary  and  metric)  and  the  shorter  production 
runs  which  would  result.    Another  estimated  its  cost  to  be 
$1.6  million  over  5  years  as  follows:     60  percent  for  in- 
creases in  inventory,  30  percent  for  nonconsumable  tooling, 
and  10  percent  for  employee  training.     One  user  reported 
that  metric  fasteners  cost  an  additional  $8  per  thousand 
fasteners. 

There  is  general  agreement  that  new  production  equipment 
will  not  have  to  be  purchased  for  metri^cation  of  fasteners 
because  the  existing  machinery  can  accommodate  metric  tool- 
ing.    The  tooling — customary  or  metric — which  shdpes  the: ^ 
fasteners  is  part  of  the  normal  production  costs  because  it 
wears  out  during  production. 
■        ■'  ►       ■•    ■  '  ^'  '         ■  ■■  "  " 

Some  companies  stasted  that  metric  conversion  costs  esti- 
mates are  overstated  and  that  actual  costs  of  converting  are 
much  less  than  estimated  costs.     Others  have  stated  that  there 
should  be  no  cost  differential  for  metric- products . 

WILL  CONVERSION  MEAN  MORE . IMPORTS?  ^ 

Imports  of  fasteners  have  increased  significantly  during 
recent  years.     In  1^971  when  the  optimum  metric  fastener  study 
began,  the  Department  of  Commerce  estimated  that  with  a  con- 
version, imports. could  continue  to  increase.     The  industry, 
however,  was  mo^re  *  concerned  that  imports  could  increase 
dramatically  if  U.S.  industry  converted  and  they  did  not.*^ 
Also,  it  was  believed  that  imports  would  be  less  if  U.S. 
industries  adopted  the  proposed  optimum  system  rather  than 
the  international  system.     In  January  1977  imports  accounted 
for  about  17  percent  of  the  total  U.S.  fastener  market.  *  por. 
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nuts^  boltSr^and  cap  screws^  imports  amount  to  about  ~5GHP^^-^^ 
cent  of  the  U.S.  market.     Fastener  exports  represent  about  ' 
7  percent  of  production.  . 

Industry  officials  hoped  to  reduce  further  losses  of 
— their_markets,_i^bat__some--feared--metricatibn  and-inter 

use  of  the  U.S.  metric  fastener  standards  will  allow  foreign 
nfanufacturers  to  further  increase  their  sales  in  the  United 
States. «   One  manufacturer  told  us  th^fc'  instead  of  the  foreign 
producers  having  to  maintain  (Jiaal  inventories^  the  burden  may 
have  shifted  to  the  United  Stltes. 

Increased  imports  of  fasteners  may  not  be  a  concern  to 
large  industrial  firms  who  use. fasteners.    We  asked  firms 
listed  in  the  Fortune  500  Industrialists  (see  ch.  5)  whether 
they  would  expect  any  change  in  the  importation  of  fasteners 
and/or, other  components  for  their  company's  products  if  their 
companies  converted  to  the  metric  system.    About  83  percent  v 
of  the  respondents  said  they  anticipated  no  change  in  imports 
if  they  converted,     Also^  of  17  motor  vehicle  industry  re- 
spondents, 16,  or  94  percent,  replied  that  they  expected 
no  increase  in  imports  if  they  converted^  ^  ^ 

CONCLUSIONS 

The  Fastener  Industry's  experiences  show  that  ii^creased 
standardization  and  rationalization  benefits  attributed  to 
metrication  are  not  easily  attained.    After  7  years  of 
efforts,  th^'^^industry  was  unable  to  convince  U.S.  industries 
and  ISO  mem^bers  to  accept  the  new  U.S.  metric  fastener  sys- 
tem.    Therefore,  U.S.  representatives  to  ISO  decided  to  adopt 
^only  a  portion  of  the  ISO  metric  fastener  standard,  and 
complete  international  standardization  was  not  achieved. 

It  is  too  early  to  predict  whether  rationalization  in 
fasteners  will  occur.     The  acceptance  of  the  new  system  is 
voluntary  and  no  industry  is  compelled  to  accept  it.  The 
proposed  U.S.  metric  fastener  system  offers  fewer  sizes  and 
thread  types  than  the  existing  international  metric  standard, 
but  it  is  the  fastener  users  and  not  the,  producer^  who  dic- 
tate the  number  of  sizea  aiid  styles  produced,  ^hus,  if 
rationalization  is  to  be  achieved,  fastener  users  will  have  ' 
to  adhere  to  the  proposed  system. 

The  demand  for  mettic  fasteners  is  very  tentative,  with 
the *automotive  industry  buying  most  of  metric  fasteners.  Pro- 
ducing metric  fasteners  is  not  a  major  problem  for  the  U.S. 
fastener  industry.     Generally,  the  industry  anticipates  sonte 
increased  costs  in  conversion ,  but  no  overall  cost  estimate 
has  been  made.     Identification  and  differentiation  of  certain 
metric  and  customary  fasteners  are  likely  to  create  problems 
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during  repair  and  maintenance  of  products.  But  some  solution 
to  these  problems  are. being  proposed. 

REGOMMgNDATlON  >T0  THE  CHAIRMAN,  U.S.  METRIC  BOARD 

under  the  current  national  policy^  we  recommend  that  U.S 


industJ^les  interested  in  conversion  be  Informed. of  the  U.S. 
fastener  industry's  progress  a(>a  problems  in  its  attempts 
to  achieve  (1)  adoption  of  its  proposals  for  international 
standaJ^ds  and  (2)  increased  standardization  and  rationaliza- 
tion. 
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)  CHAPTER  8 

MACH^E  TOOLS  ARE  ADAPTABLE 

 We~discussed-metric— conversion  -with-  industry   

tions  and  selected  manufacturers.    Ttfey  indicated  that  it  / 
would  entail  some  increased  costs  but  would  also  produce 
some  benefits.     The  change  would  not  create' much  difficulty 
for  the  machine  tool  manufacturers  nor  for  the  machine  users. 
Most  existing  machines ^  if  not  already  modified^  can  usually 
be  modified  at  relatively  little  cost  to  produce  in  either 
metric  .or  customary  units.  ^ 

THE  IMPORTANCE  OF-  MACHINE  TOOLS 

Virtually  every  segment  of  the  economy ^  particularly 
manufacturing r  either  uses  machine  tools  or  relies  on  some  v 
product(s)  produced  on  a  machine  tool.     The  machine  tool 
industry  is  considered  a  basic  industry.  . 

The  National  Machine  Tool  Builders'  Association  has  de-  ^ 
fined  a  machine  tool  as  > 

"a  power  driven  machine ^  npt|rf)ortable  by  handr  used  / 
^>  shape  or  form  metal  hy^mwtting,  impact r  pressure r ^ 
^^ectrical  techniques f  or  a  combination  of  thesSfe 
processes. "  ^ 
-  •  '  '  *      'p    ■■        "i^.^'^    ''^-  f 

Lathes,  drill  presses,         punch  presses  ^re  ex^i^'les 
machine  tools.     Machine  tools  can  range  in  size^'fr9ip  a  ^ev^.    "^^^^ 't 
feet  to  over  90  feet  long.    Prices  will  .lypically  rancffe'^  f rom  ^ 
$10,000  to  $3  to  $4  million.     Machirte  tobj^ls  are  p^<^?ui^}a  in 
small  lots  of  5  to  100  at  a  time  or,  in  many  cases, /arfe^  bu/^ 
on  a  special  order  basis  (one  of  a  kind)  .  ^ 
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Machine  tools  have  a  long  design  life;,  thfey  tend  i.to?  be. 
revolutionary ,  not  evolutionary,  in  design.     There^r^e, Ta  /\^- 
design  may  be  around  for  20  to  30  years  withouV  undergoing 
mdjor  changes'.     The  machine  itself  has  a  long  l;ife:',  up  tio  75  - 
years  in  sbme  cases.    It  is  important!  then^  tnat  t^e  parts v*'  ^ 
used  in  the  machine  be  standard-type  parts  that  will  be*  dvai 
able  for  a  long  time.     For  example,  the  standardp"*^or  metric 
fasteners  have  not  yet  been  finalized  in  this,  counts 
a  manufacturer  selects  a  metric  fastener  to^ay;  he^!riay  have  , 
to  supply  a  part  for  the  next  20  to  75  years^hat  pia^^ 
in  accordance  with  the  accepted  stcindards.  * 

MACHINE  TOOLS  ARE  ADAPTABLE  .:  .  ^     ,  '  - 

■   ' — '.  \   •>>.'. 

•  ■•      -  .  .      .  ■■  •      .  .a, 

•   There  is  a  distinction  between  a  me tiri*c  machine^  topi  and 
a  machine  tool  with  metric  capability.    A  macliine  t<5^  with 
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petric  capability  can 'prbbuce  a  product' 'in' metric  units 
irrespective  of  wheth'er>ts/,parts--screws>  bolts,  nuts,  etc. 
--are  metric  or  custbmaxy..   Conversely.,  a  metric,  machine  tool 
IS  built  with  ineti;ic  parts  irrespective  of  whether  its  pro- 
duction capability  is/itietric  drvcustbn^y. 


13' * 


If  metric  parts  are  to  be'guse^  in  nmni/facturing  machine 
tools,  it  will  usually -be  wherfV  new.  machine  is  being  devel- 
oped.    Changing  existing' designs'"  from- customary  to  .metric  is 
•cpnsidered  to  be  an  unnecessary^- expense  /  ' 

The  ufee^^s  of  machine  topis  are. 'concerned  about  the  im- - 
pact  conversion  will  ha^e,  on;  their  biisihesses.    The  National 
Tool,  Die  &  Precision  Machining  Association—whose  members 
■  i4se  machine  tool s~has  conducted  "two  similar  surveys  concern- 
ing m|t.rication.  ;  The  f^t^^    Purvey  was  conducted  in  1974;  the 
■^"T.l^V'v'  The  respondents'  mlain  concerns  about  metri- 
catioir  wete' employ,ee-  training/'and  machine  tool  conversions. 
The^r^sponaents-wferp  ^specia^      concerned  about  how  a  machine 
tool  cpuld  besj/conyerted  and  Vhat  conversion  would  cost.  / 

H  ■  0^6  PptipnlT  for  :^j6nv^  machine  tools  from  customary 

to.nnetiric  capability  ^r-  to  dual  capability  ban  range  from 
•simply  replacing  the  ^cale^,  on  the -measuring  devices  to  com- 
plete! yvrf^J^scifM  .the  fee'd^m^chanisms  and  measuring  devices. 
*towevetr  tfee  ;lat^  cas4       rarely  requfrfedf    Many  conver- 
iion  kits  ^re  avaalableK^  machine  tools.  The 


y-^^-tha^fc  a?^^^^  adaptable  to. produce  in  any 

L^suriemferit  sj^Sst^m;^^,  /   .   *  ^ 


'  3?he.' conversion  processes  &6miTionly  coupled  with  an  over- 
;nf«H^'^  a  .general^ ijpgrading,  of  the  machine.    When  the  machine 
IS -being  overh^ijled,  it  is  comrnqnly  upgraded  by  adding  new 
.  featurq^>  oVe:^pf 

'  •  '  vV  , ■ 'v  a" ■'   " ''^A'         '  ■  -  "■ 

- /^'^/-'^^^^^■p^^'^^^^^^o^  is -the  term  used  to  describe  a  system 

controls  a  n^achine's  feed  mechanism  and  • 
'    #^^^;es  digitM  readoul^s.    In  >;-e6'ent  years  tiiis  feature  has  " 
.  ^^°»^^fJ^ojc^i:cormon  .o^  new  m^phine  tools.    The  conversion  of 
^v^ntoer^^aliy^g  to  metric  capability  is 

■■■  sijinply  a  matter^of-  ch'^  The 
1^  newfei:^numericalfy  cortttplled  maifchine  tools  generally  have  the 

electrP^ic5_b^uilt  into  t)iem  so  that  either  customary 
;^  o£\  metric  cap>bilit\rca^  b0  selected  by  flipping  a  switch 
to  ^the  desiredrinodei,<   ■  V 

;     .    .         ■  ^  \^  " 

Install ing\du|lv reading  gauges,  and  dials  is 

l^ss  expensive,  tlfi^i^iading  , numerically  controlled  equipment. 
In  most  cases,'  installation  is  relatively  simple  and  can 
be  performed  by  tne  inachlriist  or  toolmaker.    .However,  reading 
dual  nTeasiiring  devices  tends  to  increase  the  potential  for 


erJc 


8-2 


error .  Metric-only  scales  avoid  this  possibility^  but  their 
use/ is  presently  limited  in  this  cpuntry  because  most  orders 
for  products  pro$3uced  on  machine  tools  are  in  customary  units, 

The  National  Tool^  Die  &  Precision  Machining  Associa- 
tioni-s---1974  -survey-results- showed  - that  -  the---t^  -  - 


sion  options  being  us'ed  or  anticipated  by  the  respondents 
were  in  descending  order:  * 

Conversion  options  Percent 

Dualrreading  dials^  scales^  and  gauges  37 

Digital  readouts  31 

Dual  dimensioning* on  prints  only  19 

^Metric-only  dials^  scales^  and  gauges  13 

The  Association* s  1977  survey  results  showed  that  51  • 
percent  of  those  responding  have  some  of  their  machine  tools 
equipped  for  metrics.     Four  percent  have  metric  capability  on 
all  or  most  of  their  machine  tools.    When  purchasing  their 
most  recent  machine  tools ^  nearly  40  percent  of  the  respond- 
ents have  been  specif.yirtg  metric  capability^  and  66  percent 
reported  that  future  machine  tool  purchases  will  have  full 
metric  options.  - 

THE  MANUFACTURERS  OF  MACHINE  TOOLS  ;>  . 

The  companies  comprising  the  machine  tool  industry  are 
mostly  small  businesses  with  sales  in  the  $1  million  to  $10 
million  range.'  A  machine  tool  company  normally  produces  a    v  , 
narrow  range  of  products^  specializing  in  Qertain  types  of 
machinie  tools. 

Metric  activity 

 '.  '.  ■  ■    ^'  ■ 

The  status  of  metrication  in  the  machine  tool  industry 
is  mixed.     Some  companies  are  designing  new  products  in  hard 
metric;  othfers  are  saying  that  metrication  is  not  going  to 
happen.     For  years  the  inBfustry  has  been  exporting  machine 
tools  that  produce  in  metSics  but  are  essentially  customary 
in  design  and  constructfon.     Before  the  design  and  construc- 
tion of  machine  tools  with  metric  parts  will  occur^  there 
will  need  to'be  more  pressure  from  the  industry's  customers. 
According  to  officials  of  those  companies  making  metric  ma- 
chinesy  'they  are  not  doing  so  because  of  immediate  savings;  . 
they  are  converting  because  they  view  themselves  as  leaders 
in  their  industry.     They  intend  to  project  that  image  by  being 
one  of  the  first''  to  be  involved  with  metrics*     They  also  ^feel 
that  conversion  iss^inev^itable ^  and  consequently^  any  addition- 
al costs  now  will  play  off  in  the  long  run  by  giving  them  a 
lead  on  their  competitors. 
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Inventories    •  ^  °  >  i  i 

Because  machine  tool  companies  often  supply  repair  parts' 
to  their  customers  over  the  life  of  a  machine  and  some  ma-,  ■ 
chines  have  lasted  as  long  as  75  years,  they  will  need  a  duai: 

-4--  ?^AnJ;orY_fQr„a  long  pe    

However,  an  official  of  one  firm  told  us  that  as  ^ng 
as  the  entire  industry  converts  at  about  the  same  time,  dual 
inventories  should  not  be  a  problem  to  a  machine  tool  company 
from  a  cost  standpoint.     The  additional  costs  would  be  a  com- 
mon phenomena  throughout  the  industry  and  therefore  could  be 
passed  on  to  the  customer  without  tlie  company  losing  its' com- 
petitive advantage. 

Training 

■    ■  ■  ■  li  • 

■  ,  ■     .  -  '    i  ■ 

Little ^employee  training  has  occurred  in  the  metric 
system,  although  many  have  been'exposed  to  it.     Training  is 
not  considered  to  be  a  difficult  problem.    Generally,  it  is 
agreed  that-  some  training  is  needed  with  attention"  given  to 
teaching  what  the  employee  needs  for  use  on  the  job. 

Exports  and  imports 

Converting  to  the  metric  system  is  not  considered  to 
have  much  effect  on  exports  or  imports.-    The  governing  fac- 
tors for  selecting  a  machine  are  such  things  as  quality, 
price,  and  capability  of  the  machine. 

Advantages  and  disadvantages 

Whether  the  advantages  of  conversion  outweigh  the  costs 
for  the  industry  cannot, be  readily  determined.  According 
'^o,  an  Association  official,  the  main  advantages  to  metrica- 
tion would  be  the  elimination  of  fractions  and  the  ease  of 
communication.     The  elimination  of  fractions  v^ould  be  only 
a  slight  advantage  because  much  of  the  industry  already  uses 
a  decimalized  inch.     A  company  official  told  us  that  conver- 
sion  would  make  it  easier  for  companies  to  communicate  with 
foreign  customers  about  design  features  and/or  engineering 
problems.     The  potential  for  uniformity  throughout  a  company 
with  overseas  "operations  would  provide  it  with  greater  design 
and  production  flexibility. 

The  disadvantage  most*frequently  mentioned  is  the  cost 
of  conversion;  however,  we  were  not  able  to  obtain  any  esti- 
mates of  the  industry's  conversion  costs.     But,  according  to 
an  Association  official,  if  the  conversion  process  is  well 
thought  out  and  conversion  is  made  ov«r  a  pe;riod  of  time,  it 
will  not  be  dost  prohibitive  to  the  machine  tool  industry. 
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TOOLING  FOR  MACHINE  TOOLS 


The  tooling — drills^  taps,  reamersr  milling  cutters, 
abrasives r  etc. — shapes  the  end  products  produced  on  a  ma- 
chine tool.    A  company  of ficial  told  us  that  obtaining  tool- 

inq  for  metric  operatidBfc  should  not  be  any  more  difficult  

than  obtaining  tool  ingajj^ui  red  for  customary  operations  and 
that  costs  of  common  metric  items  are  now  approaching  those' 
'for  comparable  customary  items.     Because  the  tooling  compon- 
ents have  a  relatively  short  lifer  it  is  not  difficult  to 
phase  in  mejfcric  tooling.     Those  who  will  be  producing  to  both 
customary  and  metric  specif icati"«ms  V^ill  find  it  necessary  to 
have  a  method  of  identifying  customary  and  metric  tools. 

Some  metric  tooling  in  this  country^  such  as  taps  and 
drills,  are  not  made  completely  metric  because, they  would  not 
be  interchangeable  in^the  customary  chucks  and  holders  used 
here.^    What  counts  is  that  the- "working"  part  is  irfetric;  con- 
verting the  machines  to  accept  a  "100  percent"  mejtric  tap  or 
drill  would  be  both  expensive  and  needless  at  this  time. 

CONCLUSIONS 

Machine  tools  can  produce  the  same  quality  of  products 
in  either  the  customary  or  metric  system.     Most  machine  topis 
can  be  easily  converted  to  produce  in  e^ither  customary  or  met- 
ric units  irrespective  of  whether  their  parts  are  customary  or 
metric.     Therefore,  the  firms  using  machine  tools  should  have  . 
little  trouble  in  converting  once  their  operators  are  trained 
and  become  familiar  with  the  metric  system. 

Those  who  are  designing  machines  with  metric  ^J^rts  at 
this  time  appear  to  be  doing  so  because  they  beli^ey^'iconver^ 
sion  is  inevitable  arid  they  irirtend  to  be  among  t^e  leaders  in 
metrication.  /  } . ^ 

To  keep  the  economic  impa^  to  a  minimum,  the  machine 
tool  industry  would  prefer  to  conyert  to  the  production  of 
metric  designed  machines  oyer  a  irejatively  long  period  of 
time  in  accordance  with  normal  repiaoement  cycles.  However, 
the  industry  is  dependent  on  meeting  its  customers'  demands 
and  will  convert  over  a  shorter  period  if  the  demand  i»s  there, 
but  at  a  greater  cost.  * 
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CHAPTER  9 

WEIGHING  CONVERSION  OF  THE  SCALE  INDUSTRY 


Although  the  scale  industry  is  relatively  small,  its 
products  are  highly  visible  and  important  in  any  attempt  to 
change  the  system  of  weights  and  measure-s  used  in  the  United 
States.     Probably  norther  equipment  is  used  as  broadly  as 
scales?  almost  every  product  is  weighed  many  times  as  it  moves 
from  the  raw  material  state  to  finished  form'. 

The  scale  manufacturers  we  contacted  did  not  anticipate 
an  increase  in  domestic  sales  or  service  as  a  result  of  nj^t^ 
ric  conversion  because  they  believed  custoitiary  scales  would 
be  phased  out  through  normal  attrition  or  not  at  all  under 
a  voluntary  program.     U.S.  conversion  would  have  little,  if 
any,  effect  on  scale  exports. 

Adapting  somef  customary  scales  in  use  to  read  in  in^tric 
would  not  be  difficult  or  expensive,  but  some  costs  aad  many 
power  would  be  involved.     For  other  scales  in  use,  conversion 
would  be  costly  and,  in  some  cases,  not  economically  feasible. 

'  The  scale  manufacturers  did  not  consider  manufacturing 
scales  that  read  in  metric  but  have  customary-size  parts  to 
be  a  problem.     Metrication  of  engineering  and  production 
equipment  to  produce  scales  with  tnetric-size  parts  could  be 
very  expensive  and  would  offec.  no  benefits  except  for  some 
possible  standardization  and  reduction  in  the  number  of  scale 
parts. 

The  manufacturers'  customers  would  bear  the  costs  of 
replacing  customary  with  metric  scales  and  converting  scales 
in.  use  without  receiving  any  apparent  benefits.    The  costs  of 
metricating  engineering  and  production  equipment  would  also 
be  passed  on  in  the  form  of  higher  scale  prices. 

■■  ■  *  o 

.  If  a  decision  is  made  to  convert  scales,  an  effective 
coiiver^^^^      program  for  the  millions  of  scales  in  use,  par- 
ticulariy  with  respect  to  retail  scales,  would  probably  re- 
quir-e;;^^      type  of  mandatory  conversion  with  timetables.  In 
the  absence  of  such  a  requirement ,  tetail  scales  may  never  be 
converted  because  retailers  have  no  economic  incentive  to  con- 
vert them.     In  the  United  Kingdom,  Australia,  and  other  coun- 
tries, that  have  been  involved  in  conversion,  it  was  necessary 
to  require  the  cqnversion  by  enacting  needed  legisla|tion.  In 
some|teases  financial  incentives  were  provided. 


THE  SCALE  INDUSTRY 

Millions  of  scales  are  used  in  the  United  States,  such 
as  in  stores,,  factories,  processing  plants,  transportation 
and  storage  facilities,  farms,  offices,  and  homes.     The  types 

__.O.f_scales_b-y__function-dnclude-household,  baby, -person  weigh-"^^-  - 
ing,  postal,  retail  store,  industrial,  truck,  etc.     Many  dif- 
ferent st:ale  designs  are  in  use.    They  may  be  simple  balance 
or  sophisticated,  automated,  and  electronic  devices.     In  many 
industries  and  commercial  enterprises,  scales  have  become  the 
imeans  for  automatic  control  o^^the  processing  and  handling  of 
materials  and,  in  some  cases,  the  means  of  controlling  an  au- 
tomated factory.     The  most  visible  to  the  public  are  postal 
and  retail  store  scales. 

/r  r^^^^  1975,  there  were  92  scale  manuf acture^rs  employing  about 
6,500  people,  of  which  4,000  were  production  Workers.  The 
latest  available  estimate  of  industry  sales  wai  for  1975  When 
domestic  sales  were  about  $126  million  and  exerts  were  about 
$11  million.     Canada,  which  has  no  retail  scale  manufacturing 
industry,  is  the  largest  single  importer  of  U.S..  scales,  ■ 

Metrication  of  scales  would  involve  two  levels  of  ac- 
tivity:    the  manufacturing  level  and  the  field  or  user  level. 
Scales  used  in  commerce  to  determine  weights  of  items  for  sale 
are  regulate^y  law.  ,  This  frequently  involves  the  inspection 
and  testing  J^^he  devices,  as  well  as  the  quantities  of  the 
commodities.^Mfetric  conversion  at  both  levels  would  be  great- 
ly affected  ^^ow  government  regulations  are  converted. 

We  discussed  metrication  with  representatives  of  several 
small  and  large  manufacturers  and  the  Scale  Manufacturers  As- 
sociation.   We  also  discussed  it  with  State  weight  and  measure 
organizations,  the  National  Conference  on  Weights  and  Mea- 
sures, dnd  large  retail  food  stores*    Discussions  were  held 
with  the  National  Scale  Men's  Association,  American  National 
Metric  Council's  Weights  and  Measures  Sector  Committee,  and 
Federal  and  Canadian  officials.  Pertinent  documents  were  also 
reviewed. 


In  examining  metrication  of. the  scale  industry,  it  is 
essential  to  make  a  distinction  between  producing  scales  that 
read  in  metric  terms  and  metricating  engineering  and  plant 
equipment  for  the  design  and  production  of  scales  with  metric 
parts.  . 

STATUS  OF  METRib  CONVERSION 

None  of  the  scale  manufacturers  we  contacted  had  plans 
to  convert  to  a  predominant  use  of  the  metric  system.  Produc- 
tion of  scales  that  read  in  metric  and  conversion  of  existing 

«r      .  '  (- 
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scales  will  be  undertaken  when  requested  by  customers. 
State  weights  and  measures  departments  had  no  plans  to  change 
their  laws  and  regulations  to  require  the  sole  use  of  the 
metric  system  in  commercial  weighing.     Their  metric  testing 
capability  will  be  increased  if  a  greater  number  of  metric- 
-  reading-scales-are- in  use. — Few  customers-  of  the-scale—indus-^ 
try  have  expressed  an  interest  in  buying  metric  scales  or  con- 
verting their  existing  scales. 

Manufacturers 

All  the  scale  manufacturers  had  produced  some  metric- 
reading  scales  for  the  domestic  market  or  export.     Some  scales 
have  the  capability  to  be  read  in  both  metric  and  customary. 
The  design,  engineering,  and  production  of  these  scales,  how- 
ever, were  perfotjtoed  in  the  customary  system.    Metric  scales 
are  generally  used  in  scientific  and  research  laboratories  and 
to  some  extent  in  U.S.  industry.     Some  physicj.ans  also  use 
people-weighing  sdales  that  give  weights  in  metric.    One  scale 
manufacturer  was  producing  a  "think  metric"  scale  with  a  dial 
showing  both  the  metric  and  customary  weight.  ^Customary 
scales,  however,  are  predominantly  in  use  in  th^  United 
States.  • 

None  of  the  firms  we  contacted  had  plans  to  convert  to 
the  metric  system  in  terms  of  scale  indicators  or  design. 
Representatives  of  a  large  multinational  manufacturer  said 
that  the  firm  has  a  long-term  commitment  to  convert  its  opera- 
tions to  metric,  but  any  plans  to  metricate  would  have  to  be 
economically  justified  to  the  parent  company.     Some  kits 
(parts,  etc.)  nee<3ed  to  convert  scales  to  read  in  metric  are 
available. 

Industry  assodjfeitions 

'  The  Scale  Manufacturers  Association  is  a  nonprofit  or- 
ganization established  in  1945  to  provide  for-coordinating 
the  efforts  of  owners  and  users  of  scales  and  scale  manufac- 
turers.    Twenty- two  of  the  92  scale  manufacturers  are  members 
of  the  Association  and  account  for  about  75  percent  of  total 
industry  production. 

The  Association  provide^d  data  for  the  1971  National 
Bureau  of  Standards  metric  sbudy  and  had  a  metric  committee 
until  recently.     It  supports  U.S.  conversion,  but,  at  the  time 
of  our  study,  was  relatively  inactive  with  regard  to  metrication 
11^  was  serving  as  the  secretariat  of  the  ANMC  Weights  and  Mea- 
sures Committee.  ^ 

The  National  Scale  Men's  Association  is  a  nonprofit  organ- 
ization of  more  than  1,300  manufacturers,  dealers,  users, 
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weights  and  measures  officials,,  and  suppliers  of  related  com- 
ponents to  th6  scale  and  weighing  systems  industry  of  the 
United  States  and  Canada.     The  general  objectives  of  the 
Association  are  to  (1)  promote  the  knowledge  and  application 
of  scales  and  the  legislation  that  will  iin'^rove  weighing  prac- 
tices and  (2)  set  up  performance  standards^  for  scale  servic- 
ing, selling,  and  use. 

The  Scale  M^n's  Association  did  not  have  a  policy  on 
metric  conversion  and  had  not  undertaken  any  metric  studies 
since  its  survey  for  the  1971  NBS  metric  study.     It  had  been  , 
cooperating  with  ANMC  in  putting  on  a  series  of  metric  work- 
shops, but  these  have  not  been,  very  successful  because  there 
has  been  little  interest  among  scalemen. 


and  regulations 


'Wfe  regulation  of  scales  used  in  commerce  is  generally 
a  State  and  local  government  responsibility.  •  The  Federal 
Government  provides  the  physical  standards  on  which  all 
weights 'and  measures  are  based.     T?^e  United  States  is  the  only 
.'technologically  advanced  Nation  in  the  world  with  weights  and 
measures  regulatory  programs  legislated  and  administered  at 
the  State  and  local  level.     There  are  a,bout  775  State  and 
local  jurisdictions  that  have  regulatory  authority  for  the 
enforcement  of  weights  and  measures  laws  and  regulations. 

In  our  questionnaire  to  State  governments  (see  ch..23), 
we  asked  whether  the  use  of  metric-reading  scales  for  weigh- 
ing consumer  goods  was  legal  in  the  States.     Forty-two  States 
responded  as  follows: 


Yes,  with  no  restrictions  26 

Yeis,  aiter  obtaining  State 

'  authorizaticrtfe'f  4 

s,'with  cer%a|Pfrestrictions  l 


NO 


11 


Total  42 


i;hus,  scale  conversion  would  require  changes  in  the  laws  of 
jt  least  11  States.     In  addition,  the  technical  specifications 
and  tolerances  governing  scales  in  all  States  are  generally 
expressed  in  customary  terms.    Although  this  alone  does  not 
>^clude- the  use  of  metric-reading  scales, '  it  makes  it  more 

understood  that  the  laws'  and  regulations 
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of  all  the  States  would  have  to  be  converted  if  metrication 
is  to  take  place.  ' 

One  State  was  in  the  last  stages  of  developing,  a  metric 
code  for  regulating  scales.     The  new  metric  code  would  be^ 
used  simultaneously  with  the  customary  code  until  custbmaryr 
reading  scales  are  phased  out.     Nearly  all  the  other.  States 
are  waiting  for  development  and  approval  by  the  National  Con- 
ference on  Weights  and  Measures  of  a  metric  Handbook  44.  The 
National  Conference's  Handbook  44^  "Specif ications^  Toler- 
ances^ and  Other  Technical  Requirements  for  Commercial  Weigh- 
ing and  Measuring  peviceSf"  is  a. voluntary  model  Code  that  is 
used  widely  by  the  States  in  the  formulation  of  their  own 
codes  •  -  J- 

The  .National  Conference  on  Weights  and  Measures  is  an 
organization  of  State  and  local  weights  and  measures  officials 
formed*in  1905  to  develop  model  weights  and  measures  laws  and 
regulations,  of  which  Handbook  44  is  one.     It  is  sponsored 
by  the  NBS  Office  of  Weights  and  Measures  which  acts  as  secre- 
tariat . 

The  National  Conference  created  a  Metric  Planning  Com- 
mittee in  1973  to  assist  State  and  local  officials  and  indus- 
try representative^^*'.  This  purpose  of  the  Committee  was  to  de- 
velop guidelines  for  the  proper  use  of  the'  International  System 
of  Units  in  the  mar ket]61ace;.     Standing  committees  of  the  con- 
ference were  asked  to  review  their  publications  for  the  purpose 
of  eliminating  any  obstacles  to  use  of  the  metric  system. 
These  publ  ica.t  ions  include  model  State  laws,  regulations,  and 
handbooks  governing  weights  and  measures  devices  and  practices, 
^ and  have  been  or  are  being  revised  to  provide  for  the  use  of 
metric  measurements  and  to  set  forth  requirements  if  the  metric 
system  is  used.     The  moo4:' important  of  these  to  the  scale 
manufacturers  and  weighing  regulatory  officials.  Handbook  44, 
has  not  been  metr icated . 

;     The  National  Conference  had  qalled  for  t;he  development 
of  a  "hard  conversion  of  Handbook  44  to=  be  completed  by  1979, 
but  later  decided  to  drop  the^  target  d^te  for  its  completion. 
An  official  told  ii|s  that  "^)ie  date  was  unrealistic  and  had 
been  adopted  /dffi^^|p!>.  effe^c^^^^  aittitude  toward  metri- 

cation to  the  sc^lfe^^^^^^^^  weights  ^and- 

measures  <>ff ic|iaIs>'V;;^^^  Measures 
is  ..working\on  convet|iorf  handbook  to  rem^ove  restraints 

^  on,  the  usie  of  metric '  uni.tf]?  ^Of  fice  <if  'heights  and  Measures 
officials  anticipated  th^t^h  apprpve^^  njetr ic /Ha^bOok  44 
would  be  used  ^concur reri^ly^ith  thfe.  presehfe/cu^^  edition 
for  some  time.     The  National-  ConfiejFence  has  ,n6^^^^^  a  deci- 

sion on  whether  tlie  metric^' handbook  w^uj'<3';bev  a  docu- 
ment or  combined /with  ihe/customafy^d it iic^q:^^^^^^^^  ♦ 


Metrication  of  scales  used  in  commerce,  would  also  re- 
quire that  State  and  local  government  weights  and  measures 
officials  have  the  training  and  equipment  to  test  and  .approve 
.  metric-reading  scales.     In  1965  the  Congress  appropriated 
funds  for  hew  State  weights  and  measures  standards.  The 
States  were  provided  with  new  sets  of  standards  and  laboratory 
.    instruments,  fc)Oth  customary  and  metric.     Although  the  States 
may  have  adequate  metric  capability  in  their  laboratories ^  the 
capability  (expertise  and  equipment)  for  field  testing  of 
scales  varied  wiqely.     One  State  official  told  us  that  the 
State  has  full  field  testing  capabilitj^.     An^  official  of 
another  State  ihd icated_that  thfe  State  had  no  metric  field 
testing  capability  and,np  cyrrent  need.     Because  few;uietric- 
reading  scales  were  in  use,  the  States  generally  did  'fiot  need 
metric  capability. 

THE  SCAtj;  INDUSTRY  ANTICIPATES  NEITHER  AN 
.  INCREASC IN. DOMESTIC  SALES  NOR  EXPORTS 
AS  A  REgpLT  OF  METRIC  CONVERSION  ~ 

^  The  possibility  that  the  scale  industry  would  benefit 

r  from  metric  conversion  due  to  a  resultant  increase  in  sales 

and  service  was  disputed  by  industry  representatives.  The 
industry  probably  woul<i  increase  domestic  sale's  if  conversion 
of  scales  is  made  mandatory  within  a  short  transition  period.  • 
Otherwi^e^  metric  scales^  i f ^purchased ^  would  be  purchased  as 
old  customary  scales  are  normally  .replaced ^  and  conyersion 
kits  and  services  to  adapt  existing  scales  would  not  be  need- 
ed.    Electronic  computing  scala^  that  have  dual  capability  or 
are  rather* easily  converted  ar#^ cominfe  into  greater  use.  They 
are  expected  to  be  prevalent  within  the  next  10  years.' 

Although  scale  manufacturers  generally  considered  metric 
conversion  to  be  inevitable^  spokespersons  for  two  of  the  larg- 
e^^st  manufacturers  told  us  .  that  conversion  is  not  imminent ^  and 
retail  food  scales  may  never  be  voluntarily  converted  to  met- 
ric because  retailers  have  no  economic  incentive  and  thus  lit- 
tle interest  in  converting  them.     It  is  possible  that  retail 
scales  will  be  designed  in  metric  .and  built  with  metric  toarts 
but  read  in  customary  weight.  ' 

In  Canada  weights  and  measures  laws^  which  are  under  the 
authority  of  the  Canadian  Government,  will  be  changed  to  re- 
quire conversion.     Tl^  conversion  of  retail  food  scales  will 
be  subject  to  special  tax  measur^es  which  will  relieve  some  of 
the  financial  burden  on  the  retail  food  industry.     The. import 
duty  and  Federal  sales  taxes  on  conversion  kit  parts  will  be 
•  exempted.     For  income  tax  purposes^  the  conversion  costs  can 
be  expensed  in  the  year  they  are  incurred . 


•  '2  • 
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New  metric  retail  food  scales  to  replace  existing  custo- 
mary scales  are  subject  to  h^ilf  the  normal  Federal  sales  tax 
rate  and  can  be  written  off  in  the  year  they  are  purchased. 
Canada  had  no  experience  with  this  program  at  the  time  of 
our  study  because'the  conversion  program  for  scales  had  not 
begun. 

The  scale  manufacturers  anticipated  no  increase  in 
^.their  exports  because  of  U.S.  conversion.     The  system  of 
measurement  has  little,  if  any,  Jii#ct  on  exports  except  that 
the  scale  must  usually  read  in  tsl^measurement  system  of  the 
importing  country.     Customary  scale  parts  and  fasteners  are 
neither  a  restriction  on  sales  abroad  nor  a  problem  to  for- 
eign customers  because  maintenance  and  service  are  usually 
performed  by  the  manufacturer.     A  change  in  the  readout  is 
a  minor  adjustment.^    Quality,  price,  and  trade  barriers,  such 
as  import  tariffs,  were  the  important  factors  in  international 
trade  of  scales.     Metric  countries  export  scales  that  read  in 
customary  to  the-  United  States. 

*     '  ■ 

Except  for  the  readouts,  scales  produced  for  foreign 
markets,  with  the  exception  of  those  for  West  Germany,  are 
the  same  as  thoseNproduced  for  the  U.S.  market.    West  Germany 
has  certain  design  requirements  that  make  it  necessary  to  ■ 
produce  different  scales.    According  to  industry  representa- 
tives, these  standards  can  easily  be  met.    The  real  problem 
involves  their  lenpthy  prototype  approval  system. 

METRIC  CONVERSION  AT  THE  MANUFACTURING  LEVEL  '  - 

Metric  conversion  at  the  manufacturing  level  involves  two 
distinct  degrees  of  activity.     The  first  and  simplest  is  the 
production  of  scales  that  read  in  the  metric  system.     The  sec- 
ond is  the  metrication  of  engineering  and  plant  equipment  to 
produce  metric-size,  scale  parts. 

The  scale  manufacturers  did  not  consider  producing  scales 
with  metric  indicators  to  be  much  of  a  problem;  however,  some 
costs  would  be  involved.     They  already  have  produced  some 
scales  that  read  in  metric,  primarily  for*^xport.     It  may  be 
necessary^  however,  to  redesign  the  weighing  elements,  such 
as  levers,  springs,  and  load  cells,  in  some  types  of  scales. 
The  computing  scales  for  retail  food  and  postal  weighing  may 
also  require  some  redesign.     Such  problems  are  expected  to 
'decrease  because  the  trend  in  the  industry  is  to  manufacture 
electronic  digital  scales.     Many  of  these  will  probably  have 
dual  (both ^customary  and  metric)  capability.     Howfever,  the 
full  impaofe^of  producing  mettic-reading  scales  will  not  be 
known^unttfll  the  State  and  local  government  laws  and  regula- 
tions governing  commercial  weighing  are  metricated.     During  a 


\ 
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transition  period^  there  may  be  a  problem  with  duar^^Vt^^ 
tories  of  weight  indicators* 

Changing  plant  equipment  to  produce  metrfc-size  scale  * 
parts  could  be  costly.    -?|prepre,sentative  of  a  small  scal^ 
manufacturer  estimated  that  such  a  conversion  would  cost/ at 
least  $500, 000  and  would  force  the  firm  out  of  sinessy 
representative  of  a  large  manufacturer  said  his  firm  could 
absorb  the  costs  if  carried  out  over  a  15-  to  20-year  period. 
Maintaining  dual  inventories  of  scale  parts  and  design  draw- 
ings would  be  another  cost.    Parts  and  drawings  are  gener-  ^ 
ally  maintained  for  15  years  aft^r  production.    Some  costs 
would  be  incurred  by  changing  internal  operations^  such  as 
ordering  accounting,  and  l^foiinistration .     Technical  publications 
and  advertising  material  also  would  be  affected.    Some  training 
of  personnel  would  be  required. 

Few  benefits  were  anticipated  from  metrication  of  engi- 
neering and  production  equipment.     Some  standardization  and 
the  reduction  in-  tjie  number  of  scale  parts  may  result.  This 
would  be  advantageous  to  the  industry  and  its  customers. 

METRIC  CONVERSION  AT  THE  USER  LfeVEL 

Conversion  of  scales  a^t  the  user  level  could  involve 
one  of  two  basic  approaches.     The  first  would  be  a  phase- in 
of  metric-reading  scales  as  customary ^scales  wear  put,  be- 
come obsolete,  or  the  owner  wishes  to  ]upgrade  scale  capabil- 
ity. ""  The  second  approach  would  be  to  force  adaption  of  scales 
in  use  to  read  in  metric,  ^or,  if  not  feasible,  to  replace  them 
with  metric  scales.     All  future 'scales  would  be  those  reading 
in  metric.     (If  scale  conversion  takes  place,  consumer  scales,^ 
such  as  bathroom  scales,  in  use  probably  would  not  be  adapted  * 
to  metric  but  would  be  replaced  with  metric  $c^es  when  they  , 
wear  out  or  the  owner  wishes  to  purchase  a  new  scale.) 

The  major  drawbacks  of  the  first  approach  would  be  that 
complete  conversion  could. take  many  years  and  both  customary- 
and  metric-reading  scales  may  exist  side  by  side.    This  could 
lead  to  confusion  in  the  marketplace.    Consumers  may  avoid 
purchases  at  retail  stores  that  have  metric-reading  scales  and 
th-us*  give  the  competitive  advantage  to  those  who  do  not  con- 
vert.    This  approach,  however,  would  be  significantly  less 
expensive  because  existing  scales,  would  be  replaced  through 
normal  attrition  rather  than  adapted  or  replaced  before  they 
normally  would. 

The  second  approach  would  be  much  more  costly  and  have 
a  shorter  transition  period  but  would  be  more  orderly.  Al- 
though some  scales  are*  not  difficult  oiTjgosfely  to  convert, 
some  costs  wou^d  be  involved.     For  oth€?|B/  adapting  to  read 


,  ,  ./.in  metric  ^woiild,  OQstly;  and  in  some,  cases,  conversion  would 
^^^P^_;ri^,t4^l5e  ■lacon^^^  and  the  scales  would  have  to  be 

••.  .V^®?^^^®.^^     This  rapproach  would  most  likely  have  to  be  made 
•  .raarndatory^^  because  there' woul^  probably  be 

pp.economic  ih'eejcit        for  scale  owners  to  convert.    All  r( 


retail 


T^'^-^^?*' advertising  area,  should  probably  con- 
cert       ta>e.  same  ti^^      This  would  be  necessary  to  avoid  giv- 


a:ng^^etail?rs  that  do  not  convert  a  competitive  advantage 'over 
^o^^hfers.that^^^^^ 

;  In" developing  a  scale  conversion  plan^  decisions  would 

.be;.needed  •  on  the  necessity  for  metrication  of  engineering  and 
plant  facilities  and  how  industrial  scales  should  be  treated. 
Owners,  and  u^ers  of  scales  probably  would  neither  be  aware  of 
nor  have  any  interest  in  whether  scale  parts  are  designed  and. 
produced  in.  metric  or  customary  unless  the  cost  increased  as  a 
result.     The  important  characteristic  would  be  whether  the 
scales  give  weights  in  customary  or  metric. 

.  Consideration  should  be  given  to  whether  industrial 
scales  in  manufacturing  plants  should  be  included  in  a  conver- 
sion schedule  for  other  scales  or  in  a  schedule  for  the  indus- 
tries which  use  them.     These  scales  are  not  visible  to  the  pub- 
lic as  postal  and  retaS^  store  scales  are.  , 

Adaption  of  existing  scales 

The  cost  of  adapting  existing  scales  would  not  be  known 
until  the  technical  requirements  (including  code  requirements) 
and  the^period  over  which  scales  are  to  be  adapted  are  de- 
cided.    No  one  has  determined *the  number  of  scales  that  would 
be. involved  because  no  decision  had  been  made  to  convert  ex- 
isting scales,  ^t  is  a  voluntary  conversion.     Some  in  the 
industry  have  estimated  that  there  may  be  5  million  or  more 
scales.in  use  in  the  United  States,  excluding  bathroom. and 
household  scales.     The  .population  and  its  makeup  may  change 
J^efore  conversion  occurs.     For  example,  the  use  of  electronic 
computing  scales  is  increasing  rapidly. 

-A  March  1974  Canadian  task  force  study  report,  "The  ^ 
Metric  Conversion  of  Weighing  and  Measuring  Devices  in  Canada," 
estimated  that  Canada  had  116 , 800  retail  food  store  scales; 
50,310  postal  scales,  of  which  31,200  were  privately  owned; 
and  179,300  industrial  scales — a  total  of  346,410  scales.  It 
was  estimated  that  244,800  of  these  would  be  converted  at  a 
cost  in  the  range  of  from  $60  million  to  $115  million*  (Canadian 
dollars).     Complete  cost  estimates  to  replace  the  remaining 
101,610  scales  were  not  provided.  .  Q 

A  decision  by  a  scale  owner  to  adapt  or  replace  a  scale 
would  probably.be  based  on  factors  such  as  the  type  of  scale. 
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the  conversion  cost,  the  age  of  the  scale,  availability  of  . 
parts,  the  cost  of  a  new  scale,,  and  the  need  to  upgrade  scale- 
capability,     A  representative^  of  a  large  scale  manufacturer 
said  that  only  a  small  percentage  of  the  scales  the  firm 
produces  is  readily  convertible,  but  that  within  10  years, 
many  of  these  scales  v^uld  probably  be  made  obsolete  by  elec- 
tronic digital  scales.     These  would  probably  have  dual  capa- 
bility or  be  readily  adapted, 

Australian  officials  reported  that  during  scale,  cdnver- 
sion  many  retail  scales  were  replaced  with  electronic  digital 
scales  rather  than  converted.     The  officFals  believed  that 
these  speed  up  the  weighing  and  pricing  operation  and  reduce 
errors.     Canadian  officials  also  an ticipate  the  purchase  of 
mariy  electrd|ic  digital  scales  during  their  planned  conversion. 

Another  consideration  in  the  adaption  of  existing  scales 
is  the  service  personnel  and  time  required/    The  Canadian  task 
force  estimated  that  if  retail  scales  were  converted  within 
a  2-year  period,  it  would  require  an  increase  of  about  16  to 
20  percent  in  the  retail  store  scale  technician  work  force, 
or  an  equivalent  in  overtime.     If  industrial  scales  were  con- 
verted in  6  years,  the  number  of  technicians  would  have  to  be 
increased  to  25  to  30  percept  with  some  overtime.     U.S.  scale 
manufactuigprs  expressed  oonfiern  that  not  enough  trained  ser- 
vice personnel  would  be  available  for  a  quick  conversion  of 
existing  scalesi 

In  Canada  it  was  decided  that  existing  scales  should  be 
adapted  to  metric  within  a  short 'transition  period.     The  con- 
Version  program  for  postal  and  retail  scales  is  scheduled  to 
start  in  July  1979  and  is  to  be  essentially  completed  by  the  ' 
end  of  1981. 

Conversion  of  Canadian  retail  food  scales  is  to  be  tested 
in  three  metropolitan  areas.     In  order  that  no  retail  store 
will  lose  business  to  a  store  that  does  not  convert,  all  re- 
tail store  scales  within  the  advertising  area  of  each  city 
will  be  converted.     After  these  thr|^e  areas  are  converted,  ^ 
other  areas  will  be  included  in  thd^  conversion  plan.  CoqyerC- 
sion  will  be  mandatory  through  changes  in  the  weights  and  ' 
measures  laws,  which  are  administered  by  the  Federal  Govern- 
ment.    Industrial  scales  will 0e  converted  when  the  industries 
that  use  them  convert. 

Impact  on  State  and  local 
regulatory  officials 

State  and  local  regulatory  officials  would  be  responsible 
for  metrlcating  the  codes  that  regulate  commercial  weighing. 
In  addition,  conversion  would  probably  pose  other  problems. 

;  /  9-14 


Field  testing  equipment  would  have  to  be  adapted  to  metric 
units,  where  possible,  or  new  metric  equipment  would  have  to 
be  purchased.     Estimates  of  the  cost  of  a  set  of  metric  test 
weights  were  from  $300  to  $450.     The  number  of  test-^weight 
sets  that  would  have  to  be  converted  or  replaced  was  ngt 
known.     A  1974  NBS  survey  found  that  there  were  about  3,000 
weights  and  measures  inspectors  in  th4  United  States.  Not 
all  of  these  were  involved  in  testing  scales.    Not  every  in- 
spector responsible,  for  testing  scales  would  need  a  complete 
set  of  test  weights  because  some  inspectors  test  only  certain 
types  of  scales.     Converted  scales  and  new  metric  scales  would 
have  to  be  tested  by  an  inspector.     Under  a  quick  conversion 
program,  additional  staff  may  have  to  be  employed.  Metric 
training  for  personnel  also  would  be  needed. 

The  NBS  Office  of  Weights  and  Measures  historically  has 
assisted  regulatory  officials  in  the  areas  of  field  personnel 
training  an^ 'development  of  model  codes.     The  Office  has  pro-- 
vided  metric  training  seminars  to  regulatory  officials  using 
funds  from  a  $35,000  Office  of  Education  metric  education 
grant.     The  Off ice  is  also  working  on  a  metric  Handbook  44. 
The  Director  of  the,  Office  of  Weights  and  Measures  said  that 
^the  Office  would  need  more  funds  and  staff  to  carry  out  the 
activities  to  prepare  State  and  local  weights  and  measures 
officials  for  metric  conversion. 

U.S.   PARTICIPATION  IN  THE  INTERNATIONAL  v  v:y 

ORGANIZATION  OF  LEGAL  METROLOGY;  ^-'^ 
A  METRIC  CONVERSION  ISSUE?~      ^  . 

The  International  Organization  of  Legal  Metrology  is  an 
intergovernmental  treaty  organization  founded  in  1955  to  es- 
tablish uniform  requirements  for^ various  types  of  weighing  and 
measuring  devices,  including  coopibration  in  the  field  of  legal 
metrology,  which  relates,  broadly,  to  the  laws  and  regulations 
and  their  enforcement.     This  international  organization  has 
similar  objectives  to  the  National  Conference  on  Weights  and 
Measures  but  on  an.  international  level. 

In  carrying  out  its  objectives,  it  serves  as  a  center  of ^ 
documentation  and  information .     It  also  recommends  uniform^ 
international  requirements  for. scientific  and  measuring  in- 
struments, such  as  scales,  used  in' industry  and  commerce  and 
develops  model  laws  and  regulation^  for  consideration  by  mem- 
ber .nations.     In  1972  the  United  S^tes  became  a  member  with 
participation  being  coordinated  throug[h  NBS. 

Industry  representatives  told  us  /the  primary  benefit  of 
participation  has  been  as  a  source  of /information;  however,' 
State  Department  Officials  have  said  that  the  United  States* 


has  a  moral  commitment  to  consider  international  recommenda- 
tions of  the  organization; 

<  .  •  ■  •  • 

''Industry  representatives  believed  that  before  the  United 
States  decides  to  adopt  any  recommendations ^  it  should  have 
a  significant  input.     The  first  year  for  possible  significant 
U.S.  input  will  be  the  next  meeting  in  1980.     Industry  offi- 
4  cials  indicated  that  U.S.  input  is  needed  because  the  organi- 
zation has  been  dominated  by  European  thoughts  on  scale  design 
and  r^gulatiqn  which  is  different. 

.    ;      Metrication  of  scales  should  not  take  place  before  U.S. 
input  and  a^  decision  is  made  on  whether  the  organization 's  * 
recommendations  are  to  be  adopted  in  the  United  States.  If 
metrication  and  adoption  of  the  recommendations  are  not  mad^i 
simultaneously^  the  industry  might  have  to  go  through  two 
significant  changes.    An  NBS  official  told  us  that  U.S.  in- 
volvement in  the  International  Organization  of  Legal  Metrology 
is  independent  of  domestic  metrication  of  scales  and  would 
continue  even  if  the  United  States  does  not  convert  to  the 
metric  system.^  ' 

CONCLUSIONS 

^         Conversion  to  a  predominant  use  of  metric  scales  will 
/probably  not  occur  unless  it  is  made  mandatory.  Otherwise, 
conversion  of  industrial  scales  will  depend  on  whether  in- 
dustries that  use  them  decide  to  convert  their  internal  opera- 
tions.    Retail  scales  may  not  be  converted  voluntarily  because 
retailers  have  no  economic  incentive  to  convert.  V 

Substantial  costs  could  be  involved  to  convert  scales  in 
use.     The  alternative  would  be  to  phase  out  customary  scales 
through  normal  attrition  and*  replace  them  with  me.trig  scales. 
This  approach  may  be  practical' for  industrial  scales  but  nqt 
for  retail  scaJ^es.     The  use  of  both  metric  and  customary  ire- 
tail  scales  would  cause  confusion  in  the  marketplace.  Consum- 
ers may  avoid  retail  stores  that  have  metric  scales.  This 
would  qive  a  competitive  advantage  to  retailers  that  do  not 
convertfl   State  and  local  weights,  and  measures  officials  would 
also  face  costs  for* metric  training  and  metric  test  weight 
.sets.. .  •    •  ■  ■• 

Scale  manufacturers  did  ;not  anticipate  any  major  problem 
in  producing  scales  that  read  in  metric  but  have  customary- 
size  parts.     Metrication  of  engineering  and  production  equip- 
ment to  produce  scales  with  metric-size  parts,  howeve.r,  could 
be  expensive . 

U^-S.  conversion  was  hot  expected  to  increase  scale  ex- 
ports.    Domestic  sales  would  be  increased  only  if  conversion 
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were  made  mandatory  with  a  short  transition  period.  An  in- 
crease in  production  of  metric  scales  will  depend  on  demand 
by  the  industry's  customers. 

To  have  an  effective  conversion  program,  particularly 
with  respect  to  retail  scales,  some  type  of  mandatory  con- 
version with  timetables  would  probably  be  required.  Industri- 
,al  scales  could  be  converted  as  the  internal  operations  of  the ' 
industries  that  use  them  are  converted.     Retail  scales,  at 
least  within  an  advertising  area,  would  probably  have  to  be 
converted  at  the  same  time  to  avoid  giving  a  competitive  edge 
to  those  th^  otherwise  would  not  convert.    A  major  determin- 
ing factor^  the  success  of  retail  scale  conversion  would  be 
consumer  acceptance  of  the  metric  system. 
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//  CHAPTER  10 

TRANSPOR^ATION--OVER  THE  MILES  TO  METRIC        '/  ^'-  "M-  ':.:^ 

Changing  the  measurement  system  used  in  jtrN^nspor^ation  .  . 
will  have  far-reaching  e^fsfects.     It  will  affect  the  de^igny:^;:V 
and  manufacture  of  motor  ^hiclesv  ftrains^  aircraf  t^  j^adi'  . 
ships;  the  legal  control  ^^stems  Ispeed  limits,/  load ^'|irr|its  ^ 
assigned  routes^  safetj^  limitaticmS^^jeJ^ . )  that  goveirn  their  . 
use?  and;  the  computation  o£  rates  charged  fbr  their  use  (fees 
for  shipping  goods  and  t^^afiispQr.ting  passengers ).  Effects 
will  beVminor  and  almostW&ntiijt-iced  in  some  cases  y^JDut  in 
other  cases  will  have  important  economic  and  social  iinplica-  S 
tion.s  D.ri  mariuf  acturer  s  r  operatarSf  legislators/  law  enforc^rS/ 
shippers/  and  the  general  publit:.    ,The  Department  of  T,rahs4 
porbatidn*  s  policy  is  t<)  pursue  a'nd  .promo'te^  an  order l^rchange^ 
over  to  the  metric  syst^.  .  The  "^policy;  allHj^s  for  indp^st'ry  •  to^ 
set  the  pacer  f or  changeOvjBr/*  but  .,  the  :'DepaXtm^nt  may^  wheii  ^  - 
It^has  statutory  authority/  initiate,  some  changes,  (B,ecause^ 

its  ^unique  worldwide  application -air  trari^or tat^n •  is 
^discussed' in  ch.  15  with  the  aerospace  ihdust%, )       ^  ^    .  "^'^il^^' 

We  talked  to  Federal  .arid.?,'5tate  transpor tation^^pff icifal3/.fc. 
reprieisentiii^i^fes  6f  transpoVtjati<fn ^asspfciati^         o^feratorfe  ofv  r. 
transportation  compaDie^S/  State  leg^islatbrs /  and  .^nf'or^Ji^f^^^^^^^ 
*off iciars..     Most  felt  that  cbnver.sibn  ihay  '  • 

of  tl>e  eponomy  but  that  it*  was  not,  6pst  ben'^ 

portatioih.' •   .•   v'-,:;'./  ■  -  V "  -  -  ^  r'\^.:^-f^-'^' 

Highway  users  felt  that  equipment  convjersioii;?^^^^^  /; 
result ;  in-  real  ^benef  its  and  wbuld.r'be  vejBy^i  exp^nsiv'^.i^ ^'^Q:j£^:^4it:-.  I, 
ample/  the  tWo  mQS?|l;>|^ro^^  measurem^^n^tj,;  aVtMl^k^v;%>|^ 

are  the  speedOmfet&^i^B^nd  odometer..     Specialists  estimate  thsLt^^'^^v^ 
it  would  cost  from  $4Q^  to  $75  for  a  .apeetjQm^ ter  :cpnversion 
and  possibly  over  $"100  for  an  bdbmeter"/^^  appending 
oil  the  mo.<3el.     With  26w5  million  1976/ 
this  would-be  very  expensive p  ■ 


.»     The  National  Highway  Traffic  Saf^ety..Adminis$rati9n  i^ 
a  regulation  in  March  1978  requiring  ;tb^t  eill  motor  vehicles 
manufactured  after  .  August  31/  19^9/  b^  eqiiippe^*with  speed^ 
ometerS  that  register  in  both  miles  i^iri  ■hour:  -.afi.d:- k  • 
per  hour.     Affected  partie«,^ were  not  provided  an  opportunity  to 
comment  oh  this  new  regulation  which  wai5j^4ssued  on  the  ag€|!ncy's 
o«n  initiative.  .  We  do- not  know  the  extent  of  the  impact  on 

motor  vighicle  mai^nufacturers.  '  '  -  , 

•  ^      .  • ,     ■   -    ■ ,     •         ■  .■  ^     *  ■ 

.,0.f  course/  there;  are  kits  and  decals.^yailable  for  pa^- 
?ienger  cars  which  would  reduce  rth'e  *co5t  fbt  the  speedometer 
ednv^'rsion.-  These  may  or  may  not  be  appropriate  for  motor 
freight  carriers:.    At  this  time  there  does'^not  appear  to  be  a  v 


„v=r  .  the-  odQmeter.  problem.,    Both  instruments, 

._-s£..^i^ALcj4aiiy._t^^^^^   

•the  costs  of  transporting  good's  and  people.  Metrication  may 
be  2ustifi€d  if  it  would  result  in  ifhp'rdvement  of  the' system 
or  higher  Pra£i;ts,  but  this  is  not  the  ease. 


■^m^^   ,>ad  off i'cials  think  it  is  folly  t6  ^assume  that  the 
^^^^.■■i^n'Pa^^es,  with  their  tremendous  investment  in.  rail- 

J'lP^^'^^^'^'  terminals;  cbuld  convert.     They  empha- 

sized^t^t  most  of  their  fixed  and  movable  equipmervt  has  a 
long  life  and ^could  not  be  economically  replaced  with  metric  ' 
equipment  for  a  long  time.     S6me  things  would  never  be  con- 
verted to  metric*  sizes  but  only  could  be  called  by  a  metric 
eqi^ivalent  of  its  present,  size.     For -example^  we  should  never  ' 
expect  the  distance  between  rails  of  track  to  change  from  its 
.present  4^feet  8-1/2.  inches,  although  it  could  be  galled  1,435 
Centimeters  or  1.4351  meters.     Tar  if  f  s..(  the  schedules  of  rates 
and  charges  for  transportation  of  freight)  would  be  difficult 
t.o  change  and  have  few  benefits..' 

Maritime  transportation  has  a  conversion  plan  developed 
•by  the  Maritime- Transportation  Research  Board  of  the  National 
Academy  Of  Sciences.     However,  the  plan  suggests  a. schedule 
for  national  maritime  conversion  without  asking  "Why  should 
the^ Nation  go.  metric?"    There  was  no  consideration  of  the  « 
benefits  or  costs  .to  the  industry^  only  emphasis  of- ^he*heed  . 
to  plan  for  "orderly  conversion."     The  maritime  plari  seems  to^  ^ 
simply  commit  the  '  industry' to.  metr  ication  because  national  ^ 
metrication  seems  to  be  "inevitable." 

Implementation  depends  largely  on  the  industries  tljat 
sugply  components  for  shipbuilding.     These  industries  may  or  ■■ 
may  not  have  tfreir  own  conversion  plans..    However,  the\U;jS.- 
-shipbuilding  industry  j,s  top  small  to  influence  suppliec/\*ho 
do  not  have  plans,  to  convert.     The  maritime  industry  also Jias 
much  equipment  w.ith,  a  long  life  which  will  not  wear  out  for  ' 
^many  years  and  Woul<a  be  uneconomical  to  replace  before  neces- 
sary.    This,  as^  in  railroads,  will  delay  -the  conversion  time. 

'  .    Some  groups' o.-f  shipping  lines,  however  ,*'have  already 
metricated  rates  for  Shipping  weights  and  volumes  of  carqo 
to  foreign  ports.  '  ■  .  *  '  f 

'  Thev  '^jttitude  toward  ^changing  systems  of  control  and  r  eg- 
ulation of -highway  traffic  was  made  clear* in  June  1977  when 
the  _P0dgral  Highway  Admiriistratioii' s  proposal  to  convert  speed, 
limits  and  other  highway* information  and  advice  signs  was 
soundly  objected  to  by  about  98  percent  of  the  more  than  5,000 
.who  commented  on  the  propositi.     The  proposed  regulations  would' 
i|iffect  not  only  commercial  yransportation  interests,  but  the  ~ 
/l[ni;iiorts  of  motorists  who  would,  have  to  drive  by  ^he  regulations 


METRICATION  OF  HIGHWAY  AND  STREET  SIGNS 
■    WOULD  AFFECT  MILLIONS  OF  MOTORISTS.  "  < 

•    .  WOTO  COURTESY  OF  Tf^FEDERALlilGHWAYADMINlSt^^^^^ 


the  St^es  whi^feh  would  have  to  aitiend  their  f^ws  and  replace 
__old  signs  with  new  metric  ones^  and  law  enforcement  agencies 
thrdugliout  the"  country  that  would  have  to  "enforce  complTanc^^^ 

Opposition  was  mainly  based  on  the  §:ioo  million  cost  for 
changing  signs^  the  confusion  it  would  qa,iise  among  drivers-,  ! 
the  time  needed  for  States  to  amend ^  trafflW  law^  and  the  dif- 
ficulties of  enforcing  the  laws^' amoni^  unprepareddH^ 
Also,  opponents  raised  a  very  basic-  que^st^^ 
Highway  Administration  Had  the  author i|fy  ,^^^^^^^^  such  a 

change.     (We  alsp  believe  that  the'  Highvay  Administration ' s 
authority  to  mandate  toad  sign  conversion  ils  questionable •)  ^ 
The  Federal  Highway. Administration  terminated  its  proposal  to 
change  the,  regulations  in  the  face  of  thisf'opposltion. 

<f .     .  '  •  ^  ■  ■  .■       '.'  *  ■ '  ■  •  ■ 

We  feel  that  the  metrrc  conyersion^f^^^ 
will,  be  slow.     It  is  highly  dependent        the  conversion  of  ^ 
industry.     Except  .for  automobiles  which  iha^ie'a  relatively 
short  life,  t  ran  spot  tation/equipjfl^atha^s^ 

example,  *ln  its  publicat-ion^  "MQtb^  Vehlplet  Eacts  ah#>igures» 
1977,"  the  Motor  Vehicle^ ilaritif^Sr^^ 

that  in  1976,  9.3  percerrie^Q^  ^l.-^l.S^i  >  ...^^ 

were  16  or  ijiore  years  pidl  6y 
the  97,790,000  autom6ty(le9^^^^^ 
tion  of  ABiericaffr'^aili;tfad^  ^P^-rw' 
ten  in  use  for  ^O'^yearsf  0^^^ 
haV5.  a  minimum  expected'  (ikefiirylif^ 
long  perigtcj  when  both  .customary '  and 

inf  a%ea  ,in  ch&Ri 


We^  can  see  nro; 
metric.     Conversion  Vibr^^hway  sigrf^^ 
Congress  declares  thiife  ^t^K^'Natioa^^^^^ 
tern.  States  are  able  to:  af fdrd^  the  ^'--^ 
made  available,  aut:dmbbiljj|p  are 
ometers  a;id  odometetg^   anfjthe  ^ 
the  Aeife'Jise  of  metr^c^'ipeSfeAsuremel 


OOr  tiyic^  h^i  US& 
^  ily^  "^ercejit^^ 
a^Ml^^^^^  • 

/j^Msl*    We  expect  a 
^|l^  be*  iii-t^e*,  . 

l^lra^Vay .,  sign:^  to-  ^ 
me  ^^^       vHeri;  the 
i5j/:,t h e^  me.tit/i c  sy s 
) r  Fed^  aS'  aid  is 


:^  Transportation 
ed.  '  This  aspect  of  th^ 
sive. 


coil 


DEPARTMENT 'QF  I'RANSPORTAIIOt^i 

The  Department "df  Trjarf^portat 

"to  assure  the  coordi^tld- 
of  the  jtransj)prtat.ion  Jjj^ 
men^t"  atnd  to  d^veloE^^t'^ti 
and  programs  conducive ^o/ 
Nef  f  icient ,  *  and'  convenieni  h 
cost  consistenfc-utijerewitTi, 


4m 


Ion 

?yi,sions-o^^£ast ,  safe, 
?i>or*%:i'on  at  ^  low^^t 
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■f':'''   ^     The  Department  TnctucJes^  ^^^^  Highway  Admi| 

^  .  t y  the  Urban  Mass  TTanspdrtajiic>ii  Administration ' ' 

Railroa^i'Admtftf^^  St.  Lc 

SeawaX'%^^  the  Federal  Avr 

minist^r#t^^  elements.  ^ 

;  The  announced  in /July 

1977^  es^aBli^^  policy  and  administrative  pro- 

cedures fbi:  order ly":i:irikris4;t        to  the  metric  system.  Its 
policy  is  to  pursue  ariiS^ promote .  an  oj?<aej:-iy  changeover  to,  the 
metric  system.     The  policy  will  allow  industry  to  set  the'  < 
pace  for  changeover;  but' the  Department  may ^  where  it  has 
statutory  author ity^  initiate  some  changes.    When  the  Depart- 
ment initiates  change^  It  will  be  done  in' ways  that  will  mini- 
mize costs  to  industry' c^used^y  the  change.     Most  changes  \ 
will  invplve  new  system^  and  facilities  rather  than  redesign 
of  ex|^ting  ones. 

Each  operating  elej[p,ent  in  the 'Department  is  to  (1)  de- 
velop guidelineSv  and  standards  for  conversion  of  its  area  of 
•  responsibility r  (2)'  make  the  guidelines  and  standards  avail- 
able 1:o  industr;^;  and  (3)  consider  the  plan  and  the  metric 
system  in  the  .procurement  of  all  equipment ^  servicesr  and 
supplies^-  especially  in  the  design  of  new  transportation  sys-^*^; 
^  tems.     These  plans  will  be  reviewed  arid  consolidated  into  ^  .< 
aft  overall  transition  plan  by.  thfe  Department's  Metr ic^poJt^i- 
.   nation  Committee..    I  .  V  ^  ' ' / 

The  policy^Qgddr  also  requires  each  operating  element  to 
^f  be  responsib^^e  J^lBl^rai^ng .  it^^^^  ap- 
plication of  meti^pS  uriits.  ^'Costs  W^^^  De- 
partment's conversion  ef f or t^^will.^^  i^^^^  funds 
can  be  included  in  Succeeding*  blK^g^  ^yqles; 


HIGHWAY  MILES  TO  KILOMETERS  ■  ' ' ^'s^ 

.-I—  •   .  ■  ■   ■  ■•■  W  .■■  "  ■  ' 

In  February  1974^  before  est3bl4^^"^^"t  of  ithe  Department 
,       of  Transportation's  conversion  policy  its  :Fede tail  Hig^way^ 

Administration  organized  a  Coordinating  Task  Forre  on^lSi^tri  1 
^cation  i^o  plan'  for  changeover  ^  prepate  engineers  and  ;oth<er  em-^ 
ployees  for  conversion^  and  keep  in  touch  with  metr ic :activi- 
■r^^ties.  ^Within  the  same  year' the  Highway  Administration  aVarded 
/•         research  cjotitract  to  the  Ohio  Department  of  Transportation  , 
■        to  document  its  experience  in  completing  two  ihetric  . highway 

P^c^j^cts.     It  alsQ^stablished  a  policy  requiring  use  of 
^   '/ ;metrlc  equivalents  for  all  measures  in  Highway  Administration 
'       teclinical  pubiicitionIS/  r^feports^  and  specif icationS;  and  is- 
sued a  directp.ve  giving  States  permission  tavi^^  metric 
familiar ization  signs^ on  interstate  and  otheri  h  built 
with  Federal  a:4.d.    The  Highway  Administratioil!?  latest 
■  ■  '■   .     •  '     ■  •    _       .  _  ^   ■  r 
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convrersion  aeti^it'y  was  its  publication/ 'in  April  1977,  of 
itsx intention  to  require  speed  limit  and  other  highway  siqns 
— -to-|:hange-:to~#etric  by"  1982"." — ^     "  "~  "    —  ~   ^ 

Metrication  of  standards'  for 
traffic  control  devices  ' 

^~   '  '~  >■  ' 

_        In  May  1976,  in  response  to  a  request  from  its  Advisory 
Committee,  the  Highway  Administration  assigned  its  Office  of 
Traffic  Operations  to  revise  the  Manual  on  Uniform  Traffic 
Devices,,  with  the  objective  of  issuing  a  new  edition,  within  ' 
2  year,s,  containing  only  metric  units  of  measurement  Snd  ra- 
tional metric  standards.     The  manual,  which  contains  princi- 
ples for  the  design  aAd  use  of  all  highway  and  street  traffic 
controls  such  as  signs,  signals,  and  road  markings;,  is  regard- 
ed by  the  Highway  Administration  as^th?  national  standard. 
Although  most  States  have.v,4dopted' the  Manual,  its^  use  is  not" 
mandatory  except  on  the  Federal-aid  highway  system. 

A  timetable  for  conveifsion  of  highway  signs  ,  ■ 

The  Highway  Administration  thought  that  setting  i^pj' 
schedule  for  the  conversion  of  traffic  signs  on  highwam.iftd 
>  streets  would  be  a  good  way  to  in^fiuence  metric  conversion//  * 
The  States  and  their  subdivisions,  they -said,  were  requii^A^  ' 

Code  title  23,  sections  ld9(b)  and  (d),  andfiW'^ 
402(a))  to  comjJly  with  the  Manual  of  Uniform  Traffix:  CoW 
Devices  on  Federal-aid  highways.    Because  the  Manual  wal^ 
ing  convetted,  the ^timetable  would  make  the  conversion 
signs^^n  orderly  process.    An  official  tbld"  us  t-hat  F<  " 
highway  funds  could  be  w'ithhe.ld  from  a.^St^eywbich  dia' 
comply  with  the  -followilig  timetable. 

•  •  •  ■    - .      ■  ■ 

Recommended  Timqgrablie  for  Planriiq^ 
of  U.S.  Traffic 


Develop 


Accoinplishment  ; 
sion  guidelinej)^' 


I  Deyelpj&^etOiCL^sign  drawirigs 


Publi6h;jfeiditric  Manual  of  •Uni- 
form traffic  Control  Devices. 

PuSlic  information  program 

Revision  of  pertinent  laws 
aind  -regulations 


completion  v 

,1,9  76' 


1978 


L978 


10-6 
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Begin  speed  sign  conversion 
( includes  advisor y  speed 


July  1, 

1978 

1979 

Decv  30, 

1979 

Sept.  30, 

1^,80 

Sept.  30, 

1982 

plates  and  vertical  clearance 
warning  signs) 

Reach  50  percent  compliance 

Reach  100  percent  compliancG 

Warning  and  regulatory  signs 

Guide  signs  /  mileposts^  a 
other  advisory  signs 

The  public  is  notified 

In  the'April  27,  1977 ,  "Federal  Register the  Highwa^ 
Administration  published  an  adJj>ance  no^tice  of  its  intention 
tp  change  the  reguLationsij^nd  solicit  comments  on  its  time- 
table for  conversion  of  highway  traffic  signs  to  the  metric 
system.     The  notice  also- advised** the  public  that  the  Highway 
Administration  is  revising  the  Manual  of  Uniform  Traffic  Coh- 
trol.Devices  to  establish  metric  standards,^.  Comments  on  this 
notice  w^re  to  be  received  in  45  days  (by  June  13^  1977)  •  It 
guot^d^yection  3  of;  t  1975  as  au- 

thor ife's^f  or  the  action.  ^       >  * 

.^^i^^^  '  ^^^^^^^^  is^  therefore  declared  that  the;'^  ^ 

.   policy ^  c^^^^^^^^  [shall  be  to  coord iija^^e 

and  |rian\^:heH.ncre^^         use  of  the  metric  sysl 
.  ^^      the  Drifted  States  and  to  establish  a  United  bi 
Metr  i<5;  Boarjd  to -coordinate  tme  v&i;^jn  tary*?;cpnv< 
^-  tovthi^  met^i^jsystem 

' "Federal  Rie^ister"  notice  contained  an  unexpefcted, 
t^^^xokpi  to  the  tim^able  for  conversion  of  .speed  limrt^  signs 
that  was  contained/in'v^n  April  26  press  release.  .^I^iie  90-day 
per  iod  f.  recommendea  until  just  Ipefore  EMiiblicat'ion><ei^^^^^  the  no-  jf-^ 
^Bice/  was  extended  to  18  mqntth?^!.  The  revisions  propo^^d  that  'i^ 
the  change  of  sp6ed  limit  signW^  an^'vertical  clea^  .  1% 

would  bqg in*  on  July  .1  /  .  1978/  reach  50  percent  compliance^by  : 
July  1/  1979f  and  100  oercent  complianqe  by  December  30/  1979/* 
"to minimize  driver  jCfonfusioft  and  facilitate  law  ehfprcemetit 
efforts. "      .  V 


'  The  notice  stated  that  many  sighs  may  be  converted  by 
the  use  af  .  pyerlays  ox  simple  letteiTj,  an<^;^«^^ 
in  some  instances/  new  signs  may  be  ^nec^if^imi'ry .  ^^^^ 


A  rough  cost  estimate 


-I 


Atvits  June  1976  meeting  in  Kansas  City,  Missouri/  the 
American  Association  of ^State  Highway  and  Traffic  Officials 
had  estimated  that  changing  the  approximately  3,489,800  traf 
f ic  signs  on  highways  and  streets  in  the  United  States  would 
cost  aijout  $110  million.     They  admitted  that  the  cost  esti- 
mate W^as  very  rough  because  neither  (1)  the  number  of  signs 
nor  (2)  the  method  of . qonversiqn  that  would  be  used  by  all 
the  States  (decals,  changing  only  some  numbers^  completely 
new  signs)  was  known.     (Exact  costs  would  be  determined  by  ' 
the  method  of  conversion.)     The  Highway  Administration  did 
not  make  a* cost .  study , of  its  own  before  publication  of  Ats 
plan,  but  apparantly,.  it  used  the  above  figure  as  a  general' 
.estimate,  of  what  the  job  would  cost.  '  . 

The  Conqressy  organizations.  ^  •  '  ^^^^^^^f-''^ 

and  the  public  react 

the  day  after  tl^e  Highway  Adminis- 
.K^^^"^^  in  the- "Federal  Register,"  a  bill  was  intro- 
.^JiKjed  in  the  Congress  to;  prohibit  the  «Scpenditures  of  Federal 
^  funds  to  modify^igftway  signs  fot  metric  conversion  unless 
t,,,  specifically  authorized  by  the  Congress. 


-On- June  1,  19^,  a.  member  of  the  Congress  sent  a  letter 
x^^'iu  requesting  immediate  withdrawal 

^m%J^''^l^^  o^  Proposed  rulemaking  and  the  cancellation  of 
all'^Rl^ns,  to  fc>rc€  metric  convecgton  on  American  motor  is  tsT^ 
The  letter  pointed -.out-  that  (1)  the  Metric  Convexsioh^Act 
r.Vi  J°  /?v^?K         Highway  Admihistration  authority  to  propose 

■  i"^®^'^^ii^^^5?l?3re:ss  has»bt.e^  official  pbl- 

^Sgy  Af'jsomet-sion',   (3).  the  Congress  expected,  metric  highway 

-"^^^  to  be^a^^  than  a  substitute  for  custo- 

.^ai!^.Siigns,  (4)  thfe  act  stressed  voluntarjr  conversion,  (5) 
the  act  wai^jjot  to  be,  used  to  fprce  costs  on  ^yone,  and  (6) 

-^^^^tM^  ^'t^^^^^^  the  Metria  Board,  the 

-Highway-.  A<%4n  1st  rat  loHf^^  to  haphazard  - 

.  ^  conversiofl^  Other  m^nibe;^^j^i-:t:^^Congress  also  wrdteiletters 
^<t£  oppo|^ion-to  the  H^^fiwa:j^>^aministration.  :  #     '  T 

4    .  '  -  '       ■  ■     r"^'     ■  ,  ■       .  ■  ■  / 

^    By  Junej^l3,  1977,  more  than  ^,dpo  comments  on  the  pro- 
po^l  had. ^jten  received.     Letters- were ,  sent  by  State  and  lo- ' 
-'cal  transportation  authorities,  motor  clubs,  consumer  organi- 

•  ^"'^^^"^^  manufacturers-.  State  and  l6cal  public  " 

|gM|™pe®9rtmentsi  many  other  organizations^^;  and  private  cit- 
:  ^^'■■P:  the  comments  were  negative 


'■■'■^iM^'i  nn^Si^^^"^^^'^?t^°"  said  that  the  more 

fh!  i^nlf?^^^*^  ''^  ■  ^'■'^^^^  than  for  any  Other  Rulemaking 
hldr^ever  proposecU     The"  highest' before 'this. '^as 


ERIC 


un{Jer  500.    We  read  about  400  of  the  letters  and  fbun^  that  . 
they-rwere  overwhelmingly— against"  of  signs';-  ■.  ^- 

In  light  of  such  overwhelming  opposition^  the  Highway 
Administjcation-  published  a  notice  which  terminated  the  pro- 
posal in  the  June  23,  1977,.  "Federal  Register."    Also,  a 
Highway  Administration  official  told  us  that  the  Manual  of 
Uniform'  Traffic  Control  Devices  will  not  be  changed  to  metric 
a 3  planned  .• 

Vij^ws  of  those  w.ho  opposed' 

State  government  agencies,  associations  of  highway 
us6rf.,  the  Natiooal  Transportation  Safety  Board  (a  Federal 
agency  which  serlPIs  as  the  overseer  of  transportation  safgt^)/ 
and  the  general  public  were  among  those  who  commented  to  the  ^ 
Highway  Admi^nistr ation  about  the  proposed  timetable..  Most 
of  their  opposition  was  based  on  the  high  cost  of  conversion 
with  few:  or  no  measurable  benefits,  the  fact  that  they  would 
.be  forced" to  metricate  when  the  Metric  Conversion  Act  calls 
for  voluntary  conversion,  and  the  possibility  of  impaired 
highway  safety  due  to  ||^e  laick  of  driver  education. 

,V      Highway  ^Idjiinistration  officials  told  us  they  believe 
that  the  most  ™  f ac%vlearnied  was,  that  metrication  .is 

emotionally  f|^latne  vs«^^^^  of  the  rejy 

'sponses.  showed  -|h at  maiay^  V^^  ori;  patriotism,  fear  of 

cpmmunisin,^^^^^  maintairt^tl^aS^itibn,  or  an  organized 

apEyBal."  ^fhey  felt  that  it  was  evident  that  most  of  the  ad-^ 
verse  comments  received  from  citizens  came  as  a  result  of 
newspaper  articles  urgiiig  readers  to  protest  use  of  the  metric 
isystem.  ^        ;^  ^ 

A  quest  ioni%^  author  ity  y 

The^:N%tf^^  oiivUniform  Traffic  Laws  and  Ordi- 

nances is  an"*xndepen.den.t^^h  composed  pf 

about  140  members  representii>g^^^^^  such  as  Federal, 

and  local:  highway  qfficialsir^fe  ancj  truck  associafe^;:^inre;^ 

insurance' and  f  inance  comp^  and  others  involved  in  .fiigh- 

^ay  trkrisportatijDn.    The' Con^  the  custodian  of  the 

Unifdrm  Vehicle  Code  whicH ^ i  for  State  motor  vehicle 

laws.-'-"..,.'.  V  ■         ' '     .        -  ^         .  • 

This  Committee's  view  is  that  the  Highway  Administer ation  . 
does  not  have  aatfeority'^to  promulgate  and  enforce  a  timetable 
fbr  converting  highway  signs.    The  Federal ^^overnment  does  .not 
make  traffic  laws.-    The  Nation's  ^raff ic  li^ws  are  promulgated, 
cK3opted,  and  enforced  by;  the  States  and  -their  politicail  juris- 
dictions.. An  example  is  the  present  55-mile~per-hdur  speed 
limit  on  the  Nation"' s  highways.    The  States  changed  their 


maximum  speed  laws  to  comply  with  the  Federal  Government's 

 inxtiativ_e__to-save-energy-,-not-  because  the -55-  — - 

limit  was  a  Federal  law. 

;         It  is  important  to  note  that  the  55-mile-per-hour  lim- 
it IS  not  a  Federal  speed  limit.     In  January  19.74,  however, 
the  Congress  enacted  the  Emerqency  Highway  Energy  Conserva- 
tion Act  (Public  Law  93-239)  which  required  th©  Secretary  oC*^ 
Transportation  to  withold  Federal-aid  highway  funds  from  any 
State  with  a  maximum  speed  limit  in  excess  of  55  miles  per 
uu^l'r,  ^®         ^een  told. By  a  Highway  Administration  official 
-that  Federal-aid  pUrse  strings  could  be  used  to  enforce  State 
compliance  metric  speSta  limits.    We  were. also  told  that  the 
Emergency  Highway  Energy  Conservation  Act  could  be  amended 
,-  JP  give  the  Depa|rtment  the  same  economic  sanction  authority 
jver  those  who  <p,d  not  convert  the  55-mile-per-hour  limit  to 
.90  kilometers  per  hour.     A  State  could  refuse  to  comply  only 
If  It  could  do  without  Federal-aid  highway  funds. 

-■        -    .  ■  ■   ■   »  ■       ...    s'-.-     ■■  ■ 

_  ■   The  Commity^<^n^igirf<^  of. 

'It'^'-fl  ^ut^  that*^€ti;e«ffighway  Administratvion's  enforcement  au- 
tnorlty  through  economic  sanctioris  is  very  weak  and  gettinq 
weaker  as  the  Interstate  Highway  system  nea^^^/cpmpletioh.  The 
influence  of  various  political  forces  against  use  of  .sanctions ' 
t■whf^Sl^^lfw^  ^™  infrequently  used.     It  is  questionable 

whether  States  would  make  expensive  sign  changes  to  retain 

This  pfficial  al%o  felt  thaP 
the  Coi^grea*-><rOuld  be  reluctant  to  amend  tH6  Emergency  Hiqhwdy 
Ener^gy  Conservation  Act.  s-y  nxynway 

observations  on  the  Highway  -  '^i-^  .s;;, 

AdministratiOh's  conversion  propos^i  " 

ronw«r=?«n*'*'r?-  Jy.the  Highway;  A«nin5Lstrat ion  to  implement 
cojiyersion  of  highway  signs  is  impoi^tant -begauae  it  is  the  ' 

f^P*"        J to.metrdcate  an  area  " 
which  would  quicklMaflfect  the  ent^  Nation-  :Gonversion •  s 
tar-reaching  effecfpf-wauld.  require  amendment  ^f  State'^-traffic 
codes;  educatian.pl' drivers,  law/.eo^  Rj^'^sonnel,  an^ 

.?f3i«stmerijb  of  State  and  local  gfdgets;  and  - 
adaptation  Q^.stj^^dbmeters  and  odometers  amonr  other 'things. '  ' 
^oni  ^i^.°^WS^^°''  ^"2^  ultimate  withdrawal  of  the  proposal  .J 
could  have  an%dverse' effect  on  the  course  of^other  mttrica2te'> 
tion  efforts  in  the  united  states.  ,<^^"^^  mexr ica--,. 


If  the  highway  Department  had  (1)  included  State  «^nd  lo-^ 
cal  governments,  industry,  and  other  affected.LctJII  in  thfeir 
planning  and  (2 )  developed,  a  cost/benef it  an|i?ls  as  Jare-  • 
tgljy  as  po|sible  and  given^mAre  consideratfa^  amount 
of  time  needed  for  education  aWd  r^visioas ' to  J|plic^ble  laws  ' 


others  may  have  been  influenced  to  voluntarily  cooperate  wi^h 
thenpi^poscriv—  


Who  volunteers?  , 

The  Hl^^hway  Administration  felt  that  the  Metric  Conver- 
sion Act  gave  them  authority  to  assume  a  leadership  pole  in 
influencing  metrication.     They  chaoSe  to  do  this  by  "volun-< 
teering"  to  metricate  regulations.    These  regulationa  would 
impose  conversion  on  the  States.     Conversion^  thenr  would  be 
mandatory  on  the  States,  which  ft^st  amend  traffic  cod^s  and 
p&yj  for  sign  replacement,  and  ^the  high^way.  users,  who  must; 
coiltply  with  these  codes.    This  viewr.  rn^^  our^^^^  6^  , 
consistent  with  the  intent  of  the  Metnic  jCbriveri5i<i(a^ 
make  conversion  voluntary.     In  our  opiniprig^:^fe^e  Hig  Ad- 
ministration's authority  to  impose  such  regi^jlations  is  ques- 
tionable. I 

Speedometers  and  odometers  . 

We  also  think  that  the  problem  of  converting  speedome tiers 
and  odometers  was  too  lightly  considered  by  the  Highway  Admin- 
istration.    The  Highway  Administration ' feels  that  the  driver 
can  easily  and  inexpensively  convert  a  customary  speedometer 
to  metric  by  placing  a  metrically  calib^rated  decal  on  the 
cover^lass.  ' 


Canada  has  maSi  decals  availab'f^  t^^^^^ 
spgedortlteter  coverglass  for  its  conversion  of  speed  limits  in 
Septem'ber  1977.    We  do  not  as -yet  know  how  effective  use  of  ^ 
these  decal.s  has  b.een.  f 


m 


miles  to  Idlbmetres^ 

(Fits  al  shapes  orSpeedometers)  / 


y  \  milles  en  kilometres 

^  '  (Adaptation  universelte) 
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Place  stickers  on  glass  as  follows:  20  km  at  12V2  m. 
40 .km  at  25  m.  and  each. following  km  sticker  ^t  each 
12V2  m  interval  as  shown  on  \rm  chart, 


C  COFiPK3HT4fff*0.KHCfffie 
OA  J  HOW11  MOiOINOS  iro. 


MAOC  MCMtAD* 


Directions  pour  placer  les  indicateurs  m^triques. 
20  km  12Va  m,  40  km  d  25  m.  etc.  Tous  les^autres 
indicateurs  doivent  6tre  places  par  intervalles  de  12V2 
milles  comme  I'indique  Pillustration.  , 

MMOUC  AUOWMCM 


We  inteivieWed  twp.  .Washington  area  mechanics  who?e  com- 
panies specii^lizerin  speedometer  repair  work.    Thejge  special- 
ists told  us  it  is  not  likely  that  the  aver'age  moCl^rist  will 
place  decails  caref ully?enough  to  ensure  that  customary  mark- ^ 
ings  are  accurately  cSnverteft.     Secondly^  they  said  even  if  •* 
propei^y  placed y  the  sometimes  2-  to  3-inch  separation  betwefert. 

■  ■  '  .       ■  .:■  10-11      .  ■  v-n^^ 


the  coverglass  and  the  speedometer  dial. is  enough; to  cause 
.n*aGcjiia.te__readings:;fex^C-ept_when_the 


# 


fneter  from  dead  center.     (The  National  Highway  Traffic  Safety 
Administration  claims  that  1/2  to  I^inch  would  be  a  more 
accurate  estimate  .o£.  the  average  S^^^  between  dial  and 

..-Irv.  ;  c  covertiasS. )    Additionally,  night  visibility  of  numbers  on  the 

A^-J^i^'^:^^^^^  would  be  poor  at  best  because  speedometers  are 

#fV^^:'^^^^  glass.     Numbers  on  the  cover- 

.  glass  would  be  poorly- illuminated  in  a  darkened  automobile. 

:  \.  ' 

Speedometer  specialists  said  that  time  for  professionals 
tp  remove^/|he  coverglass  and  install  markings  directly  to  the 
dial  COU14  range  from  1-to  4  hours,  dependingfe^n  the  automobile 
or^ truck,  and  cost  $40  to  $75  in  labor.  , 

The  sales  manager  of  a  German  multinational  automotive 
instrumentation  concern  reported  to  us  that  many  Australian 
drivers  have  converted  speedometers  with  a  kit  marketed  by  ah 
Australian  company.     Instructions  with  the  kit  explain  how 
the  owner  can  install  a  metrically  calibrated  overlap  under 
the  coverglass  from  the  front  of  the  instrument  painel  wi^t*hout 
having  to  remove  the  speedometer  from  tlie  panel  or  disturbing 
any, of  the  speedometer:  linkages.  ^Because  of  differences  in 
design,  a  specific  design  and  instructions  wer6  developed  fof- 
make  anq  model.    We  were  given  a  kit  designed  to  fit  • 
the  1973  to  19.75  American  Motors  Matador.    The  instrucj^ions 
set  20_  minutes  as  the  time  needed  for  do-it-ryourself  ihstalla-  ' 
tion.  .  For  this  model  the  process  seemed  relatively  simple.  , 


progress^:  not  only  to  develop  overlays  that  will  accurately 


dL    , 

(domestic  and  foreign)  in  use..    He  anticipates.^  however^  that 
they,  should  be  able  to.  mark^  about  300  different  .kits  for  the 
most  popular  cars  sold, during  the  past  10  years. 

These  kits  could  be  sold  for  $1.95— $2.50  if  U.S.  conver- 
sion of  highway  signs  is  planned  with  sufficient  lead  time  to  - 
allow  sables  through  automobile  manufacturers^  dealers..^  and 
normal  parts  merchandising  outlets.    .Quick  distribution  of 
an.  estimated  34  to  45  million  kits  with  short  lead  time  will 
require  handling  by  a  large  number  of  people  with  re:?ultihg  f 
high  markup.     In  this  case  kits  could  cost  consumers  $5  to  $6. 

•  Converting  odometer^^/ould  be  a  difficult  problem.  We 
were  told  that  the  odometer  is  connected  to  a  drive  gear  on 
the  transmission.     GM  has  kilometer  gears  whi*ch  could  be  usec3 
to  reRjLa^ce  the  gear  on  its  carls/  but  no  other  domestic  company 
has  metric  gears.     Other  cars  would  have  to  have  an  adapter 
installed  and  calibrated  by  road  testing  over  a  measured  kilo- 
meter.    Each  conversion  would  be  timfe  consuming  and  could  cost 
over  $100.    The  exact  cost  would  vary  with  the  make/  model/ 
and^year,  of  the  gpar .     Specialists  could  not  give  a  better  esti-  #: 
ma^»because  they  Have  never  made  odometer  conversions.*'. 

Speedometer  and^odometer  conversion^  then^  would  be  very/ 
expensiv.e  to  the  driving  public  if  it  is  to  be  done  in  a  way 
/  that  would  not  introduce  safety  hazards.     This  expense  would 
be  ,in  addition  to  the  motorist's  tax  dollars  used  bj'  the  State 
to  change  signs  and  othejf  ' traffic  control  devices.  ^  • 

.  ^^v''^:"^--  ■  ■     ■  ^ 

Fu r t her  study  of  .  J  "  » 

I.       humatn  factors  ne^de^;-^  •    -^"^^ .     .     V    •  '  ' 

IssueS/  such  as  wheti^er  90  days /  iS  months^  or  some  oth^er 
period  is  optimum  for  completing  the  speed  limit  change? 
•whether,  it 'is  better  to  ctoiiy,%r£  speed  limits  before^&f  after, 
obherf^ign  changes!- when -and  ftc>^  th*e  general  public; 

whetl\pT  metric  ^^go^l^^^n^  •bfe  distinctly       different  from  ^ 

the  pre-sent  sign*S/  and  what  human  facto      would  be  involyed  ^ 
in  changing  from  one  system  to  anothefl|l  shpuld  also  be  studied 
carerully  before  further  attempts  are  made  to  metricate  high-  \. 
way  traffic  control.  , 

Du,^l  speedometers  required  in  1979  ,c    "'  ^1 


In  March  1978  the  Natioriar  .Highwai^V  Admin- 
istration issued  a  regulation  for  ^^eSblnetfrs  and  odometers 


.  •  ^  10-13 


• 

hni^S  ^  requirement,  that  a].!  new  vehicles  manufac- 


that  register  m  both  mile^v^er  hour  and  kilometers  per  hour. 

T/ie^main  purposfe  of  this  regulation,  according  to  an  of- 

^■traML''^w«'VS"'^°"''  Highway.  Transportation  Safe?y  A^'^in?^- 
.tration,  W9S,  tb. require  automobile  manufacturers  to  use  85 
^  ciifL^^f'^i-        140  kilometers  per/  hour  as  the  top  speed  on 
speedometer  dials.    Thia ,>^.ould,enmi'nate  higher  speeds  like 
:.  ..i^/'^^^  per  hour  on  the,;dial  which,  according  to  this  off i- 
-hi  ilsffL^^K  -^^  drivers  to.  cause  a  safety  hazard 

^^^5^,'^  ''^''^        see  just  how  near  they  c^n  come  to 
JJ^^^^^^a^Peea..!^  on  the  speedometer.  hnoth^Wp^^^^^ig^. 

1°n^^^P'^'^'^'^''^  ^°       ^^^^  niore  tamperpro^- SuJ^^^^^^ 
ing  t^e^ buyer  &f  a  used  car  from  purchasing  a'm«ich  had^ 
,  t^.e. odometer  set  back  creating  a  possibility  that"^  the  car 
would  have  higher  mileage  and  consequently  need  more  mainte- 
nance than  indicated  by  the  mileage  shown:  more  mamte 

•1976  -I?hi''L^IS^°^f^  -that^went-  out.  for  comment  in,  December 
•1.976,  the  speedometer  readings  were  €o  be  in  customary  but 
gave^the  automobile  manufacturers  the  option /)f.  including 

SrialS.?'n^"'''°?'-     ""^^"'^•^"^^y-  ^^^^^^^  the  time  o?  ?he 
original  proposal  and  the.  final  ruling,  the  Safety  Adminis- 
tration  changed.the  speedometer  regulation  to  rlquire  aU' 

toLr^^hlv  ri?lno°  speedometers-metric  and  cus-  ' 

>o?fi?,V  ti  •^V^!"?'  according  to  an  agency  .of  ficial ,  was  made 
m^rllM^  °^         Safety  Administration. 

?S  Jo^Ln!?  ^'"^^'^^  an^  others,  had  an  opportunity 

.  tp  comment  on  .the  original  provisions  in  the  regulations  thev 

.qifremLt^  '  '°  dual  spledome?er're'^'^ 

^hk  rl^ll^Z^^i^'H^r^^^^^  us  that  the  decision  was;  influenced  bV 

uradS?nist?at?fn^'^nFfH'"^^S"  5^^"^  P':ompt4ng  nvetrication  in' 
ics_aaministrations  ^nd  the  Federal  Highway  Administration's 

'  p'fi-c?^  road  signs  changed  to;  Ltric^    T^e  'Teaerai  ' 

-^l^^^lJ^^^^.K^rch  16,  1978,  contained  the  , fbHoii^q  state- 
'nervt^y,  ..the  :  National  ^Highway  Traffic  Safety  AdminisCalio^: 

^Differences  between  the  proposed  and  final  rules.' 

P''°^°J^^,'^"1?  would^have  required. speedome^ters  v  . 
to  be  graduated  in  miles  ^^r  hour  and' allowed  manu- 
.       facturers  the  option  of  adding  graduations  in-  kilo- 

■  Tn  K^^v,^^  "^^^  f  inal  Tule  requires  graduations 

0rt        bo thjsys terns  of  measurement."   This  provision' will^     .  . 

aid^.the  .converisbi?  of  the  United  States  to  the >"e^,r ic"  .  .  • 
■     •     syste^,  consistent  with  the  Metric  Conversion  Ac?    ^  .  : 

*         •  u Z         -^^  road  signs  in  this  cbunt;ry  and  in 
.  neighboring  countries  already  us^.  tVe  'feys'tem.     The     •  ' 

"4,  ,9'^aduations  of  speedome^  '  ^ 


■-•Ji:.-..'  ■ 
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in  becoming  acquainted  with  the  metric  system.  As 
a  result^  their  acceptance  of  the  system  and  abil- 
ity to  use  it  will  increase.'' 

Since  this  regulation  was  only  recently  issued^  we  do'  not 
know  what  impact  it  will  have  on  motor  vehicle  manufacturers 
particularly  truck  and  motorcycle  manufacturers.     Some  auto- 
mobile manufacturers  are  already  producing  cars  with  dual 
speedometers.     Whether  this  regulation  will, disrupt  their 
timing  schedules  is  unknown  to  us  at  this *tim^-Tit  will  .coin- 
cide with  the  introduction  of  new  models  in  the  fall  of  1979. 
More  importantly^  the  measurement  portion  of  this  regulation  • 
was  issued  on  the  initiative  of  the  Safety  Administration  and 
was  not  coordinated  with  the  parties  affected.     (See  ch.  11' 
for  a  detailed  discussion  of  the  automotive  industry.) 
*       ■  '  ^ 

Thus V  this  appears  tq  be  another  example  of  a  Federal 
agency^  the  second  in  the  Department  of  Transportation/  uni- 
laterally, using  its  authority  to  promote  metrication  as  indi- 
cated by  the  issuance  of  the  regulation  and, the  statement  on 
its  action  that  the  regulation  "*  *  *  will  aid  the  conversion 
of  the  United  States  to  the  metric  system  *  *  ^ 

■  ■         *  /■'■-■■. 

BUILDING  A  METRIC  ROAD 

_   -fc     We  found  two  projects  in  which  metric  measurement  was 
used  almdst  exclusively  in  street  and  roadway  design ^nd  con- 
struction.    The  Ohio  Department  of  Transportatio^n  resurfaced 
a  portion  of  one  road  and  surveyed ^  designed ^  and  constructed 
two  State  road  improvement  projects.     The  city/government  of 
St.  Louis  Park^  Minnesota^  completed  a  9-  to  10-  block  urban 
project  using  metric  design. and  construction.     The  projects 
were  implemented  to  identify  the  problems  that  are  likely  to 
arise  when  metrics  are  used  in  building  roac^s.     These  projects 
were  done  as  part  of  the  regular  maintenance  programs.  No 
special  funds  were  required.  / 

.    ■    '  *• 

\    During  the  design  stages  of  its  projects^' Ohio  purchased 
metric  equipment  and  supplies  for  surveyors  and  engineers. 
Tl\e  necessary  equipment  obtained  fdr  fifeld  survey ing-r-a 
3.6-meter  metric  level  rod>  a  aO-meter/metric  drag  chain^  4 
50-meter  metric  box  tape^  and  a  3-meter  metric  pocket  tape- 
was  available  from  a  GplumbuS/  cyiio^  , Supply  house  at  approxi- 
mately twice  the  cost  of. customary  American  equipment.  Mate- 
rials needed  for  design  work  were  metric; scales  and  paper. 
Scales  were  ordered  locally./  but  there  was  a  4-week  wait  for 
delivery.     Procurement  of  metric  paper  and  tracing  cloth  was 
a  greater  ptoblem^     Delivery  of  the  cloth  took  an  excessive 
amount  of  time  and  nearly  delayed,  the  plans.  Metric-size 
paper  had  to  be  citt  from  present*. stock .  -There,  were  some 
complaints  about  the  quality  oJ^'  equipment  and  supplies^  but 
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generally^  procurement  of  surveying  and  design  equipment  and 
materials  was  not  a  great  problem., 


SPRING  D/?/ilN^  DETA/L 
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Construction  detail  stioMing  metric  specifications        -  , 

'  ,         Cbyctesy  of  the  Ohio  Department  of  Transportation. 


In  gerTeral/  -education  of  ^erspnnel  working  on  the  jobs 
was  minimal.     F!ield  surveying  crews  were  given  a  1/2-hour 
orientation  and  then  given*  the  mett ic  equipment  to  practice 
with  for  a  .few  hours.     After,  abo.ut  a  week  of  field  work^  th^y 
became  fairly  accustomed  to  working  in  the  metric  system. 
On-the-job  training  after  short  orientation  was  also  Used 
for  design  personnel.     Results  were  reported  to  be  Ifood^  and 
accuracy  of  measurements  and  quality  of  work  were  generally 
as  good  as  usual ^  although  soma  workers  said  they :had  been 
6xtta;.  careful  because  they  were  working  in  a  new  system'. 

Ohio  also  insisted  that  contractars  use  the  metric  sys-^ 
tem  in  all  measurement  and  accounting. during  construction. 
With  this  in^mind  Ohio  determined  that  the  range  of  bid' 
amounts  was  not^unusual^  and  no  bids. seemed  to  be  greatly  ' 
increased  because  of  the  metric  nature  of  the  projects. 
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Contractors  reported  a  few  problems ^  including  increased 
price  of  ready-mixed  concre.te  to  compensate  the  supplier  for 
converting  his  plant  to  metric  (the  total  cost  of  plant  con- 
version-was $3^500)  and  difficulty  in  obtaining  the  necessary 
metric  measuring  devices.     Training  of  personnel  on  a  need-' 
, to-know  basis  was  not  a  problem. 

,  .  The  City  Engineer  of  St.  Louis  Park  believes  thab*met- 
:rication  is  coming.     Therefore^  he  ordered  a  9-  to  10-block  , 
•street  revamping  project  to  ^e  done  as  completely  metric  as 
^^(d^sible  to  idfentify  the  advantages  and  problems.     The  con- 
tractors' bids  on  the  project  were  about  the  same  as  a  non-  v 
'metric  job  would  be^  although  only  four  of  the  usual  six  to 
eight  contractprs  submitted  fc>ids.     The  city's  design  costs 
^were  about  20  percent  higher  because  engineers '  production 
was  reduced  during  a  period  of  relearning  and  using  nearly 
"^forgotten  metric  measurement  skills.     There  was  also  losb 
*ti;jne  and  confusion  on  the  contractor's  staff.  Engineering 
-and  design  equipment  costs  were  minimal^  about/?30.     Most  of 
-this  was  spent  for  ^etric  rules  ^  tapes^  and  drafting,  paper . 

Djual  measurements  were  used  on  the  plans  sent  out  for 
bids  so  .that  contractors  would  have  a  familiar  base  for  esti- 
mating.    Hard  , conversions  were  avoided- when  they  would  involve, 
new  cohstruction  machinery  or  materials  which  may  have  to  be 
manuf  actured^^tib  metric  standards  ^  such  as  manhole  covers  or 
curbs^.     Stree't  widths.^^  however  ^  were  12  meters;  concrete  was 
mixed  using  ipetr^ic  quantities  of  ingredients  and  poured  in  - 
'cubic  meters?- S^nd  sidewalks  were  square  meters  in  area  ;and 
centimeters  inr.thxijkjriess. 
•  -       V' .  .r  -       '  "  ' 

:There  Vas  §^ome^  distrust  among  residents  whose  driveways 
would  be  affected  Ipecause  they  thought  that -the  10-meter  width 
planned  for  the'* new. -metric  driveway  was  smaller  than  the  30  .^^ 
fee^t  they 'air eady-.had.  '  Actually  their  metric  driveway  was 
about  3  feet  wider.     Some  had  to  be  given  an  actual  demonstr^ 
tion  before  they'^wex?  satisfied. ^ 

Although  both  the  Ohio  and  tlie  St.  Louis  Park  road  build- 
ing experiences  were  s;uccessful  and  identified  surmountable 
problems^ "both  decided  not  to  plan  fuBther  metrication  until 
Federal  policy  and  metrication  o£  highways  "catch  up."  Offi- 
cials in  both  situations  felt  that  the  metrication  of -  road 
construction  is  not  advantageous  at  .  this  tim^  because  the 
problems  encountered  would  be  expensive  to  .overcome /  on  a  \ 
large  scale/  and^  there  were  .no  benefits. 

An  experiment  with  signs 

Ohio  installed  33  dual  destination  signs  on  Interstate 
Highways  to  determine  the  changeover  time  in  the  public 


OHIO  INSTALLED  33  DUAL  DESTIJIATION  SIGNS  ON  HIGHWAYS  TO 
DETERMINE  PUBLIC  AWARENESS  AND  ACCEPTANCE  OF  THE  METRIC  SYSTEM. 
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awareness^  acceptance^  and  general  understanding  of  the'metric 
system  and  the  effect  of  the  signing  system  on  the  change. 
Data  was  obtained  by  administering  questionnaires  to  motorists 
at  rest  areas  on  the  affected  Interstate  Highways  before  and 
after'  the  sign  chianges .  - -Two  thousand^'questionnaires  were 
administered  '  in  September  1973;  1^440^  in  April  1974;  and 
1^570^  in  August  1974.  " 

After  analysis  of  the  quest ionnaires Ohib  concluded  that 
motorists  were  about  evenly  divided  on  the  issue  of  metrica- 
tion.    The  proportion  of  drivers  in  favor  of  changing  to  the 
metric  system  decreased  over  time  but  still  maintained  a 
slight  lead.     It  also  found  that  the  dual  unit  signing  sys- 
tem had  no  beneficial  effect  on  awareness^,  .understanding ^  and 
acceptance  of  metrics.     Seventy-five  percent  of  the  respondents 
indicated^  however^  that' dual  unit  destination  signs  would  be 
helpful  in  the  transition  of  highways  to  the  metric'  system. 
Thd'  ability  of  motorists  to  use  the  correct  customary-to-metrdc 
conversion  for  distance  increased  over  time.  ^ 

A  LONG  HAUL  FOR  RAILROADS 

The'  Federal  Railroad  Administration  is  taking  a  low  pro- 
file in  Ss^version  to  metric  in  that  it  will  gdar  its  metri- 
cation activities  to  thp  rate  of  conversion  by  the  railroad 
industry.     Its  future  pbl icy  will  be  foriiiulated*  within  the 
Department  of  Transportation's  guidelines.  '  The  members  of 
the  railroad  'iridustry/seem  generally  opposed  to  conversioli 
because  (IJ  they  do  not  see  an  economic  advantage  and  (2) 
they  have  an  immense  investment  in  fixed  plant  (rails^  ties^ 
classification  yardSr  etc. )  .and  rolling  stock  (locomotives / 
freight  cars,  switching  engines^  passenger  cars,  etc.)'  with 
lohg-life  expectancy  which  would  require  redesign  and  mainte-. 
nance  of  dual  inventor ies  of . equipment  over  an  extended  time. vV- 
,       •  '  •        %  • 

Off-icials  said  that  railroad;  safety  regulation  is  the  ' 
only  area  in  which  the  Railroad  Administration  could  require 
change  to  metric  by  the  railroads.     They  cotild  poss ibly  tevise 
regulations  dealing  with  track  safety/ freight  cai^  safety, 
safety  appliances  on  trains  and  locomotives,  motive  power 
safety,  and  other  Federal  safety  regulations  to  include  met-^ 
ric  measurement.     Even  in  this  case,,  the  conversion  would  be 
to  metric  equivalents  ( soft  conversion )  to  avoid . drastic 
changes  in  the  physical  dimensions  in  plant  and  equipment. 

The  Northeast  Corridor  Development  project  and  the  Alaska 
Railroad,  both  operating  under  the  Railroad  Administration, 
are  the  only  major  federally  controlled  railroad  operatiohs. 
The  Northeast  Corridoi^ro ject  Office,  wiiich  is  working  toward 
improving  railroad  service  between  Washington,  D.C. ,  and; 
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Boston  by  improving' track signals/  electrification,  bridges, 
and  the  likQ  h^s  had  discussions  of  metrication  impacts  since 
1975'.     Hovreyer,  we  were  told  that  nothing^of  consequence  has 
been  done.   |The  Northeast  Corridor  group  bad  cbnsidered  using 
metric  fasteners  on  som'e  new  installations  and  nmetr ication  of 
the  catenary  systems  on  new  installations."    (The  catenary  is 
part  of  the  jstructure  that  transmits  .power  to  the  locomotive 
motor.)     Neither  consideration  has  been  decided. 

A  Northeast  Corridor  official  said  that  hard  metrication 
of  railroad  construction  would  require  .extensive  standards 
revision  and  redefinition .     The  railroad  industry  is  \wry 
conservative;!  it.  is  cufrently  using  many  stahdards  made  before 
1920  and  is  reluctant  to  change,    ^oft  'conversion  would  accom- 
plish little  more  than  a  change  in  language.     The  official 
feels  this  is  la  waste  of  time.     With  a  target  date  of  February 
1981  set  to  cqmj^lete  the  Northeast  Corridor  development, 
there  is  no  tiWe,  especially  without  strong  leadership  and 
mandates,  to  dp  much  about^  metr  ication  .  /  .  - 

'Officials  at  the  Association,  of  American  Railroads^ 
which  represents  90  percent  of  the  railroad . industry ,  told  us 
that  the  large  American  railrbads  are  reluctant  to  even  dis- 
cuss conversion  to  metric.     The  two  over-riding  reasons  for 
this  attitude  atet' 

--A  conversion  by  the  railroads  to  metric  would  require 
a  tremendotiSjOUtlay  of  money  for  no  apparent  real  re- 
turn or  benefit.     Because  of  the  depressed  finan^cial 
condition  of  most  railroads,  funds  are  rfot  available 
for  this,  even  if  they' so  desired. 

—Due  to  the  magnitude  of  the  rail  system  and  the  long 
average  life  of  equipment,  the  conversion  would  take  a 
'long  time  and  cause  numerous  inconveniences  and  could 
hold  up  the  progress  of  the  rehabilitation  of  the  en- 
tire industry.     (There  are  about  324 , 000  miles* of 
track,  1.7  million  railroad  cars,  and  27,600  locomo- 
tives in  the  .United  States.  ) 

Before  an^^^etric  cars  can  ^e  put  on  line,  all  parts  of 
the  railroad  system. must  be  able  to  handle  arid  maintain  them. 
Although  there  are  many' different  railroad  companies ,  each 
is  considered  to  be  part  of  the  one  North  American— United 
States,  Canada,  and  Mexico — ^^rail  system.     Freight  cars  must  be 
interchangeable  with'  capability  for  use  throughout  the  systejn. 
One  standard  gauge  '('width )  track  throughout  the^  system  'V 
(4  ft.  8-1/2  in.')  allows  rail  cars/to  move  freely  from  one 
railroad  to  "another •     Although  in  time,  metric  conversion  of* 
other  railroad  equipment  may  occur,  it  is  not* probable  tha€ 
hard  coriversion  of  tpaclogauge  will  ever  be  considered.  ^  • 

.  ■>'       ■  •■■     .•■"ro-2(L  ,  '  "    ,  ,  ■  -   '  .  ' 


The  railifoad -companies  really  do  not  know  whether  the' 
Ncitiqn  will  ever  metricate.    Howev^^  the  Association  of  Amer- 
ican Railroads  is  developing  a  preliminary  plan  of  action  to 
use  in  the  future  if  it  seems  that  railroads  myst  convert. 
The  .plan  will  attempt  to  (1)  define  all  areas  and  activities 
of  the  railroad  industry  that  could  be  involved  in  metrica-  " 
tion^   (2)  provide  a  tentative  timetable  for  conversion  of  each 
item,  considering  not  pnly  the  railroad  industry  but  the  abil- 
ity of  suppliers  to  furnish  needed  equipment,   (3)  dfonsider  wha 
-education  will  be  needed  for  employees  and  when  it  should  be 
given,  and  (4)  insure  that  coordination  and  compliance  with 
standards  are  achieved  throughout  the  industry. 

The  Association  of  American  Railroads  is  a  member;  of  the 
Railroad  Rolling  Stock  Committee  ;of  the  Canadian  Metric  Com- 
mission.    Sinc^  the  Canadian  railTroad  industry  is  so  inti- 
mately related  to  the  U.S.  industry,  the  Canadian  railroads 
have  had  to  del^y  hard  metrication  activities  until  the  United 
States  moves,  although  Canada  is  about  2  years  ahead  in  plan- 
ning .»    .  '  ^ 

* .  ■  ' .  ' 

Canada's  Rail'road  Rolling  Stock  Committee  encompasses 
companies  primarily  engaged  in  building,  rebuilding,  and 
operating  locomotives  and  railroad  cars.     The  Committee  ■ 
stated  that  the  U.S.  conversion  will  impose  constraints 
on  the  Canadian  railroad  conversion  plan  if  the 'Association 
of  Ameri-can  Railroads  defers  the^.  writing  of  new  spejcif  ications 
and  codes.     Canada  has  set  1983  as  a  target  date  when^-all 
operations  will  be  predominantly  metric. 

Canada's  Rail  Transport  Committee,  which  comprises  those 
companies  primarily  engaged  In  operation  of  railways  -for  pas- 
senger and  fr^eight,  has  ^Iso  s^t  1983  as  a  target  to  be.  pre- 
dominantly metric.     However,  it  too  states  that  while  the 
industry  is  attempting  to ' adhere  to  the  Canadian  National 
Program  of  Guidance  Dates  for  Metr ic ^Conyersion ,  the  inter- 
relationships 'of  railway  operations  between. the  two  countries 
consttains  the  industry,  in^that  the  conversion  must  be  coordi- 
nated with  that  of  the  U.sl  railroads.  . 

-  .  * 
Conversion  of  tariffs 

One  metricsftion  problem  to  be  faced  by  railroads  and 
o€her  .commercial  transportation  concerns  (carriers )  which 
transport  goods  is  the  conversion  of  tariffs— the  schedules 
of  rates,  charges,  and  regulati9ns  for  transportation  of 
freight.     Tariffs  have,  every  conceivable  expression  of 
weights  and  measurement,  all  of  which  must  be  analyzed  and 
changed  if  the  carriers  convert  to  the  metric  system.  Tar- 
iffs include  the  freight  rate  plus  Service  charges  for  such 
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things  as  switching  services,  measuring  'tonnage,  teconsigning 
shipments,  loading,  unloading,  and  icing  per ishable vgoods. 
Shipment  descriptions  and  shipping  conditions  are  defined  in. 
weights,  densities,  capacities,  gauges,  viscosities,  dimen- 
sions, temperatures,  pressures,  and. other  measures. 

.  All  carriers  subject  to  the  Interstate  Commerce  Act  and 
the  Federal  Aviation  Act  are  required  to  have  thei'r  tariffs 
reviewed  by  the  Interstate  Commerce  Commission  or  the  CiviT 
Aeronautics  Board  and  also  make  them  available  for  public  in- 
spect ion^  before  publication.     These  agencies  examine  the  ^ 
tariffs  for  statutory  and  regulatory  requii;erhents  and  the  imr 
pact  they  may  have  on  users,  especially  small  customers •  They 
may  be  accepted ,  negated ,  or  suspended .     jPubl  ished  and  filed 
tariffs  are  binding  on  ttie  car,rier ,  the  shipper,  and  the  per- 
sons receiving  shipments.     The  .provisions  become  an  inherent 
part  of  each  contract  represented  by  a  bill  of  lading.    ^  ^ 

Presently,  the  United  States  lias  about  20 , 000 'regulated 
carriers.  '  These  include  railroads,  airiines ,  motor  Carriers, 
pipelines,  transportation  brokers , ''and  express  agencies  who 
publish  prices  for  transportation.     A  tremendous  library  of 
tariffs  exists,  the  vast  majority  in  the  customary  system. 
An  Interstate  Commerce  Commission  of ficial  said  that  there  is 
no  accurate  count  of  the  number  of  tariffs,  but  they^run  into 
millions  of  pages.     To  give  an  idea  of  'the  volume,  he  said  the 
Commission  processes  about  400,000  tariff  changes  annually. 
This  amounts  to  approximately  1.5  million,  pages  of  material. 
This  does  not'  include  the  thousands  of  unchanged  tariffs  or^ 

new  tariffs.  ,        ^  » 

■'■J  «  •'  . 

In  July  1976,  to  open  the' door  for  rate  conversion ,  the 
Interstate  Commerce  Commission  issued  d  statement  to  the  ef- 
fect that  railroads,  motor  carriers,  and  other  carriers,  un- 
der their  regulation  could  convert  tariffs  to  metric  but 
eaisily  understood  conversion  tables  must 'accompany  the  pub- 
lished schedule.    While  the  Civil  A-eronautics  Board  lias  not 
taken  an  official  position,  it  told  us  that  there  would 
be  no  objection  if  the  air  freight  industry  wished  to,  con-    ^  . 
vert  rates.     At  this  time  neither  o'f  these  agencies  ^ntends 
to  initiate  tariff  conversion,  but  will  cooperate  witl^^Jthe 
*  convention  of  industry. 

Conversion  of  tariffs  will  be  a  very  difficult  and  ex- 
pensive undertaking.     Its  difficulty  is  compounded  by  the 
fact  that  prices  must  not  be  substantially  increased  or  de- 
creased in  the  process.     Therefore,  soft  conversion  would  have, 
to  be  made.     In  simplest  terms  soft  conversion  would  Entail 
establishing  appropriate  conversion  factors  for  all  the  ^^^w 
surement  descriptions  that  are  used  in  descr ibing  the  t^^rjWp^ 
on  which  costs  are  calculated.  ^  For  each  measurable  prope'^P^^. 


in  the  present  system^  there  must  be  an  acceptable  physical 
quantity  defined  in  the  metric  system  by  which  it  can  be 
quantitatively  compared.     A  set  of  base  concrete  units  mupt'  ' 
be  contrived^  one  for  each  base  quantity^  from  which  a  com- 
plete translation  t^ble  can  be  computed. 

An  official  of  the  Southern  Freight  Tariff  Bureau^  which 
is  one  of  the  nonprofit  agencies  established  by  groups  of 
carriers^  to  publish  rates^  says  that  one  problem  is  that 
there  are  no  absolute  metric  equivalents  to  customary  quan- 
tities^ only  approximate  equivalents.     For  example ^  1  ounc6 
equals  28.3495  grams^  or  virtually  as  many  places  to  the 
right  of  the  decimal  point  in  fractional  units  as  you  would 
care  to  express.  '      ^       ^  .  . 

This  then  leads  to  the  next  step^  deciding  on  the  tech- 
niques to  be  used  in  rounding  off^  keeping  in  mind  that  metric 
rates  must  remain  as  near  the  customary  rates  as  possible. 
An  official  of  the  Association  of  American  Railroads  told 
us  that  the  numtjer  of  significant  digits  used  in  the  rounding 
system  could  make  the  difference  between  profit  and  loss  for 
a  shipment!     Another  of ficial  felt  that  there  may  be  a  nee^d 
to  compute  conversion  factors  out  to  eight  decimal  places." 
■.     •    •    '        '  '  r  ;:*"■•■.■ 

Once  equivalents  are  established  and  the  rounding  system 
is  decided^  the  actual  conversion  would  take  place.  This^ 
among  other  problems^  would  require  recomputat ion  of  the  \ 
vast  library  of  rates  and  schedules^  changing  records  of 
the  tare  weight  and  capacity  of  freight  cars  and  motor  car- 
riersr  rejjrograming  of  computers  /  and  making  adjustments  to 
marketing  'and  other  statistical  programs. 

The  ^'Official  Railway  Equipment  Register^"  which  pub- 
lishes the  inside-outside  door  opening  measurements  and  cubic 
capaci.ties  of  all  freight  cars^  would  have  to  be  conver.ted.  ^  , 
Publications  which  define  package  descriptions  and  regula- 
tions and  the  specif ications  for  shipment  of, hazardous  mate-- 
rials  prescribed  by  the;^  Department  of  Transportation  would 
also  have  to  be  converted  to  a  precise  degree*.  -Personnel 
Involved  would  have  to  be,  taught  to  understand*  metric  unites 
as  easily  as  they  do  the  conventional  uKits  of  weights  and  '  ^' 
measures.     These  and  the  many  other  changes  that  would-be 
necessary  could  constitute  an  enormous  amount  of  work  and 
expense.  ^  ^  .        ^  "  > 

There  are  many  more  people  who  ship  goods  by  rail/  air^ 
highwayV  pipeline/  etc.^  than  there  are  carriers.     (No  one 
knows  how  many.)     It  would  be  difficult  to  assess  the  impact 
of  metrication  on  these  shipper s .     If  metrication  occurs^ 
all  agreements  will  have  to  be  reviewed  by  carriers  and 
shippers  to  account*  for  the  changes  in  units.  -  > 
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Both  carriers  and  shippers  have  been  increasing  their 
use  of  computers  in  tariff  computations.     Computers  are  ^einq 
dsed  in  «uch  areas*  as  freight  tonnage^  cost  analysis^  ship- 
ment routing^  bill /df  lading  preparatiorir  and  payments. 
Conversion  would  necessitate  programing  changes  to  accommo- 
date' changes  in  urtits^  rounding  problems^  and  other  statis- 
tical programs.    A  railroad  rate  bureau  study  stat'ed  that 
if  a  rounding  system' that  required  more  than  three  digits 
to  the  right  of  the  decimal  point  is  adopted^  their  present 
computer  program  package  will  not  accommodate  it^  and  to 
change  could  be  detrimental  to  the  progress  already  made 
in  computerization.     The  study  also  stated  that  dilring  the 
transition  period^  it  would  be  necessarV  for  computers  to 
maintain  dual  capjability.     This  would  be  a  problem.  (See. 
ch.  18  for  further  discussion  of  computers.) 

Although  there  is  no  estimate  of  the  costs  of  tariff 
conversion^y  indications  are  that  they  will  be  substantial. 
The  work  involved  would  be  eriormous.     We  could  not  identify 
direct  benefits  to  carriers  or  shippers  from  metrication  of 
tariffs./ 

♦       •  ' 

MARITIME  ACTIVITY  \       -  . 

In  the' United  States  the  maritime  industry  is  an  es- 
sential but  relatively  small  industry-     Shipbuilding ^  for 
example^  represents  only  about  1  percent  of  U.S.  steel  con- 
sumption.    The  industry  includes  ship  and  terminal  opera- 
tions ^  shipbuilding  f  marine  equipment  manufacture  and  supply^ 
naval  architecture r  ^nd  marine  and  mat ine-related  engineering. 

The  maritime  industry  has  been  confronted  with  a  mixture 
of  measurement  systems.     Some  components  produced  in  metric 
countries  have  followed  metric  design  although  not  always 
SI  metric;  they  may  be  hybrid  metric  systems.  Components 
made  in  other  countries  tend  to  be  in  inch  design  except  for 
parts  /  such  as  bearings^  th'at  have  been  produced  to  interna- 
tional standards.     There  h'ave  been  problems  when  parts  made 
in  different  units  must  be  used  together.^    The  maritime  in- 
dustry has  also  had  to  deal  with  a  confusing  variety  of 
units  used  in  international  commerce. 

.  Planned  conversion  would  be  beneficial  to  the  maritime 
industry  in  terms  of  (1)  rationalized  engineering  standards— 
the  opportunity  to  develop  standards  that  reduce  the  number 
of  product  sizes,   (2)  reduced-  inventories — an  opportunity 
for  "tost  , reduction  through  in ternational  standardization 
of  a  smaller  number  of  product  sizesr  and  (3)  coordinated 
education  and  training — the  opportunity  to  eventually  teach 
one  system  rather  than  both  metric  and  customary. 
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In  mid-1972  the  Maritime  Transportation  Research  Board 
of  the  National.  Research  Council,  National  Academy  of  Sci- 
enefeSy  began  developing  a  comprehensive  plan  for  orderly 
conversion  tp  metric  for  the  U.S.  marine  industry  and  those 
Government  agencies  concerned  with  maritime  matters.  Be- 
cause they  felt  that  metrication  was  proceeding  at  an  in- 
'  creasing  pace  in  the  United  States,  the  Board  agreed  to 
start  with  the  premise  that  the  United  States  would  soon 
or  eventually  go  metric.     The  report,  consequently,  did  n6t 
consider  the  questions: 

— Should  the  Nation  ^o  metric? 

♦  — What  are  the  benefits  and  costs  of  U.S.  metrication 

(e.g.,  the  extent  to  which  conversion  will  enhance 
U.S.^  penetration  of  foreign  max^kets  or,  conversely, 
penetration  of  U;S.  markets  by  foreign  exporters.)? 

The  report,  "Maritime  Metrication:     A  Recommended 
Conversion  Plan. for  the  U.S.  Maritime  Industry,"  was  published 
in  December  1975  just  after  enactment  of  the  Metric  Conver- 
sion Act„.  which  of  course,  does  not  include  a  target  per iod 
or  ra  policy  of  converting  to  a  pre.dominan€ly  metr it  system. 
However,  it  is  still,  except  for  time  frames,  held  by  the  . 
Maritime  Administration  as  the  metrication  plan  fbjc  the  marf- 
time  industry .  ^ 

The  report  Recommended  a  conversion  program , which  dis- 
cusses the  organizations  that  make  up  the  maritime  industry^ 
their  interdep'endencies ,  and  the  recbmmehded  time  phasing  of  ' 
conversion  to  the  metric  sys^tem,—^sQX/' conversion  where  neces- 
sary^ followed  by* hard  conversion  of  design  and  manufacturing. 
All  activities,  if  kept  on  a  tight  schedule ,  were  planned  so 
that  conversion  to  metric  would  be  substantially  complete 
within  8  yea^rs. 

.  We  discussed  the  plan  with  an  -officiaJL  of  the  Maritime* 
Administration,  the  agency  which  aids  in  the  development, 
promotion  arid  operation  of  ,the  U.S.  merchant  marine  service. 
'He'  said  that  the  report  was  a  good  one,  but  the  time  frames 
recommended  were  not  attainable  because  (1)  the  Metric  Con- 
version Act  did  not' establish  a  mandate  for  metrication, 
(2)  the  U.S.  Metric  Bdard  had  not  yet  been  establ ished  to 
provide  cbordinat i^on,  and  (3)  there  has  been  no  marine  ac/ 
tiv;ty  in  The  American  National  Metric  Council  since  1974? 
(We  found  that  plans  are  afoot  to  reactivate  ANMC'^s  Maritime 
Sector  Committee  with  the  American  Shipbuilders  Council 
as  secretariat.) 

The  Maritime  Administration  official  said  that  the  U.S. 
shipbuilding  industry  is  very  small  by  comparison  with' other 
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industries  ani3  does  not  have  the  clout  to^force  suppliers  to 
provide  metric  mater ials  and  supplies.     He  indicated  that  the 
industries  which  supply  the  maritime  industry's  needs  do  not 
seem  to  be  anxious  to  change  to. metric.     The  maritime  industry 
will  have  to  wait  until,  metrication  is  made  economical  to 
these  suppliers  by  other  industries^  sut:h  as  the  automobile 
manufacturers.     In  contrast^  major  foreign  shipbuilding  na- 
tions/  such  as  Japaa^  Germany ^  and  the  Scandinavian  countries^ 
have  no  problem  because  their  suppl iers  haye  metric  capabil- 
ity.    However^  their  production  is  in  CGS  raetrip  1/  which  dif- 
fers somewhat  from  SI  metric. 

The  Maritime  Administration  believes  that  metrication' 
should  come  from  within  the  industry  and  not  be  pushed  by  '  s 
the  Government.     The  Maritime  Administration  should  keep  paceV 
coordinate^  facilitate^  and  assist  where  possible . 

The  Maritime  Administration  had  a  firm  of  marTne  consult-^ 
ants  Ij^elop  a  plan  recommending  the  role  it  should  play  in 
leading  the  maritime  industry  into  conversion. 

The  plan/  "Metric  Conversion  Study  for  the  Mar itime  Ad- 
ministration^ "  concluded  that  the  Maritime  Administration 
should  follow  the  spirit  of  the  Metric  Gonvetsion  Act/  by 
assuming  the  philosophy  that  industry  must  voluntarily  set 
the  pace  in  metrication.     The  role  of  the  Maritime  Adminis- 
tration/  therefore^  should  not  be  one  of  forcing  metrication 
on  the  industry/  but  rather  that  of  a  coordinating  and  facili- 
tating agency.     It  estimated  that  to  do  thiS/  about  28/300 
staff  hours  will  be  required  over  a  period  of  at  least  10 
years.  -  We  calculated  that  this  would  cost/  including  over- 
head/ about  $480/000. 

The  Maritime  Administration  has  accepted  the  lead  role 
and  is  in  the  process  of  drafting  policy  for  action.     In  im- 
plementing this  leadership)  role/  it  expects  to  encourage 
Government  organizations  which  have  regulations  affecting 
maritime  matters  to  metricate  them  in  support  of  maritime  in- 
dustry metrication  efforts.     The  Maritime  Administration  will 
also  give  assistance  to  industry  in  identifying  and  converting 
standards/  specifications/  and  manuals  requiring  change. 

The  Maritime  Administration  has  already  attempted  to  in- 
fluence metric  conversion  in  the  shipbuilding  industry  by  is- 
suing both  the  "Standard  Specifications  for  Tanker  Construc- 
tion" and  the  "Standard  Specifications  for  Diesel  Merchant 


1^/Centimeter  /  gram/  and  secon(3  are  used  as  base  units  for 
length/  mass,  and  tim^ - 


10-27 


205 


METRICATION  OF  THE  SHIPBUIipiNG  INDUSTRY  IS  DEPENDENT 
ON  METRICATION  OF  ITS  MANY  SUPPLIERS. 


PHOTO  COURTESY  OFTHE  MARniME  ADMINISTRATION.  ' 


ERIC 


206 


Ship  Construction"  in  dual  units^  with  the  equivalent  metric 
units  shown  f^irst  and  customary  units  in.  parentheses.  These 
specif ifcatio^s  are  for  the  building  of  subsidy  shipS;.  those 
ships  for  which  the  U.S.  Government  subsidizes  the  difference 
in  cost  between  a  ship  built  in  America  of  domestic  components 
and  materials  and  one  built  in  a  foreign  shipyard. 

A  view  ^om  industry 

- — — ^  - , 

The  American  Institute  of  Merchant  Shipping  is  an  asso- 
ciation of  .all  U.S.  flag  ships  (about  35  companies).  The 
members  include  companies  operating  ocean  lineirs^  dry  cargo 
shipsr  coastal  ships^  and  tankers.     The  Executive  Secretary 
tojd  us  that  at  this  time  the  industry  is  reacting  to  others. 
T^e  industry  has  adopted  a  "follow  on"  position  in  metrica- 
tion.    The  Maritime  Transportation  Research  Board's  Plan  is 
.the  plan  the  industry  is  to  work  under.     Much  of  the  maritime 
/industry  is  presently  compatible  with  metric/  we  were  told, 
/  because  many  of  the  engineering  features — pumps  and  boilers—on 
ships  are  either  metric  or  ^dual  now.     Therefore,  engineers 
are  somewhat  familiar  with  the  system.  Navigation— use  of  com- 
pass, sextant^  and  other  instruments — will  not  be  disturbed 
for  a  long  time,    ile  also  mentioned  th'at  the  U.S.  maritime 
industry  uses-only  about  1  percent  of  the  Nation's  steel  out- 
put; therefore,  it  is  too  small  to  cause  metric  conversion  of 
the  steel  industry  because  of  its  demands.     Although  very 
little  is  being  initiated  now,  he  thought  the  maritime  indus- 
try wbuld  be  quite  willing  to  convert  when  necessary. 

:  U.S.  Coast  Guard        '  ■     .  ^  '  -  .  4- 

The  Coast  Guard  is  charged  with  implementing  laws  that 
are  concerned  with  safety  at  sea,  in  harbors,  and-all  the 
navigable  waters  of  the  United  States;  and  marine  property,' 
including  the  safe  carriage  of  caifgoes.     The  Coast  Guard  ap- 
proves plans  for  construction,  repair,  and  alteration  of  ves- 
S.els;.  approves  materials  and  (equipment  used'  in  the  construc- 
tion and  operation  of  vessels,  inspects  vessels  and  their 
equipment;   issues  permits  for  vessel  ope^rations  that  may  be 
hazardous;  and  issues  licenses  to  U.S.  Merchant  Marine  offi- 
cers, seamen,  and  harbor  pilots. 

The  Coast  Guard  policy  toward  conversion  is  generally 
one  of  keeping  pace  with  .conversion  in  the  private  sector . 
The  Coast  Guard  plans  to  uSe  rtietfic  in  its  activities  consist- 
ent with  the  operational,  economical,  technical,  ahd  safety 
considerations  which  are  in  the  best  interests  of  the  service. 
The  system  in  which  an  item  is  originally  designed  is  expected 
to  be  retained  for  the  life  tof  the  item  unless  conversion  is 
necessary  or  advantageous.     When  the  item  baling  procured  ^is 
a  military  item  without  a  commercial  counterpart,  metric 
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specifications  may  be  developeci  as  the  need  arises.  (During 
time  of  war  /  the  Coast  Guard  becomfes  a  part  of  the  U.S.  Navy.) 
Metrication  of  Coast  Guard  operational  ^activities  will  keep 
pace  with  the  Navy.  • 

We  were  advised  that  in  the  Coast  Guard,  the  Office  of 
Merchant  Marine  Safety ^  would  have  a  major  role  to  play  if 
regulations  are  changed  to  metric.     Their  regulations  cover 
such  things  as  allow,at>le  boiler  pressures /  strength  of  boil- 
ers and  tankS/  and  design  of  ifcrgo  compartments  for  transport- 
ing hazardous  materials.     Metric  conversion  would  call  for 
conges  in  these  regulations .    They  are  revising  older  regu- 
lations which  need  updatSfijig.     Metric  conversion  is  being' 
addressed  in-all  new  regulations.     In  many  cases,  the  Conver- 
sion is  soft.     If,,  however/  regulations  are  hard  converted  to 
metric,  adequate  time  must, be  ^allowed  for  shipbuilders  to 
incofporate  the  new  specifications  into  designs  for  ship  con- 
struction.    Hard,  conversion  to  SI  units  is  pending  an  agree- 
ment in  the  International  Marine  Consultative^  OJ^iganiz&tion , 
a  United  Nations  unit.     Coast  Guard  representatives  are  cur- 
rently working  through  this  org&ni2at.ion  to  produce  an  equi-  . 
table  and  internationally  acceptable  formula  for  conversion. 

The  Coast  Guard  feels  that  transition  ±o.  metric  usage  - 
will  be  'evolutionary,  involving  principally  new  systems  and 
f acilitie^^faid  will  normally  not  include  the  redesign  and 
modif icat™Hbf  existing  systems.     Because  ships  have  an  ex- 
pected life'of  20  to  40  years,  changeover  will  be  slow.  In- 
dustryt-.activity  will  determine  the  pace. 

Officials  at  the  Coast  GuardJ. Off ice  of -Boating  Safety^  " 
which  promulgates  regulations  for  the  equipment  and  opera- 
tion of  pleasure  boats,  stated  that  they  al&o  are  not  plan- 
ning to  metricate  these  -regulations  until  the  boating  industry 
takes  the  lead.     They  also  said  that  there  is  no  advantage 
for  the  Office  of  Boating  Safety  to  change  regulations  now. 

The  officials  felt  that  the  metrication  of  marine  motors 
is  closely  tied  in  with  the  conversion  of  the  automotive  in- 
dustry' because  most  boat  engines  are  manufactured  by  that  in- 
dustry.    They  noted  that  two  ma jor  foreign  makers  of  marine 
motors  use  customary  specifications  in  manufacturing  motors 
for  use  in  the  United  States.'  - 

The  Office  of  Boating  Safety  has  recently  rewritten 
regulations  for  marine  fuel,  electrical  systems ,  flotation, 
and  horsepower.     The  customary  system  was  used.     These  offi- 
cials said  that  changeover  to  metric  would  have  required 
massive  changes  in  the  technical  parts  of  the  regulations. 
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Maritime  freight  rates     /  ^ 
■    .  '.  ,    '        *  •  "  .       '    ■ , 

Although  most  rates  used  are  based  on  customary  measure- 
ments/ some  of  the  conferences  (groups  of ' shipping  ^companies ) 
^      are  filing  rates  based  on  the(  metric  system  with  th'e  Federal 
Maritime  Commission.     The  first^  conferences  to  take  this 
.  action  Vere  the  New  York-based  Par'  East  Conference  and  the 
•  Pacific  Westbound  Shipping,  Conference  .of  San  Praiicisco.  The 
sfciplines  in  these  conferences  transport  freight  from  the 
United  States  ^o  the  Philippines^  CambocJia/  China^  Thailqndr 
Hong  Kongr  yietnam^  Japan/  Korea/  Taiwan ^  and  Siberia'.  Met- 
ric rates  were  effective  January  If  1977.     A  confererrce  offi- 
cial said/ that  conversion  of  rates  to  metric  would, have  to 
be  done  sooner  or  later ..  .  The  two  conf erer^ces  decided  to  do 
Jit  now.     undet  the  change^  metric  rates^'aiire  based  on  L  ton 
(1/000  ki/lograms  whichr  i^' equal  to  2^200  pounds )  r  or '  a  volume 
'  of  1  cubic  .meter,.     Before  the  change/  tariffs  were  based  on 
the  2M000-pound  ton  or  40  cubic  feet Maritime  carriers  may 
charge  for  a  shipment  on  a  basis  of  weight  or  volume ^  which- 
,  ever  brings;  in  more  revenue. 

;  ftost  shippers  still  ship  materials  \n  customary  sizes 

or.  weights.-    However^  the  conferencesV  shiplines  coavert  th6 
siz^s  .  and/or  weights  ;  to  metric'  \Exa'ct  equivalents  are'  u^ed  ' 

»  .  and  '  there  "were  np:  increases  in  ^l^ates,  '^Tweed  's  Accurate  " 
Metxic  Cubic  Tables"  is  the'  guidebook  used  at  the  piers  to 
convert  all  nonmetric  weights  and  sizes  to  metric ^  '  . 

<    Representatives  of  both  conferences  told,  us'  ^hat  rate 
.    cohvetsion  was  not  a  big  problem.     The  conferences  •  statis- 
tical  programs  included  all  items  fox  which  ratgs  were  to  be. 
changed.     It'was  simple  to  anal^yze  the  items  and  make  metric 
(equivalent  conversions.     A  Par  East  Conference  rat6i  analyst^ 
took  about  3  months  to  do  th^  job.     The  Pacific  We;stbound 
.  Conference  took  about  2  months  to  do  its  approximately  750- 
page  rate  book.     The  Pacific  Conference  estimated  that 
$50^T)00  was  spent  in  the  process/ but  most  of  this  was  ex- 
pended in  having  new  rate  books  printed  and  distributed. 

Tha  Pederal  Maritime  Commission  told  us  they  have  exam- 
...    ined  the  changes  and  found  they  complied  with  regulations. 
The  Commission's  involvement  entails  examination  of  the.new 
metric  tariffs  to  ensure  that  there  are  no  substantial  price 
increases  over  the  rates  Charged  for  customary  shipments. 
The  Maritime  Commission  expects  tariff  conversion  to  continue 
with  the  U.S.  ships  which  carry  cargo  to  foreign  ports  but 
"  remain  customary  for  a  long  time" for  ships  engaged  in  coastal 
and  domestic  trade.     This  is  another  example  of  metrication 
leadership  by  firms  engaged  in  foreign  trade.  • 
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TAIIFF  NO.  27  F.  M.  C  NO.  10 

ffomx  UNITED  StATES  ATLANTIC  ond  OULF  PORTS 

to:    yokohama,  kober  osaka,  uaooya  a  tokyo, 
Manila;  hono  kono,  kaohsiuno/keeluno 

ond  iUSAN  4 

'  For  opplicobU  twrchoro«t  v  poo«  3  and  for  rotf  t  to 
othtr  portt  f  pofl»t  38  thru  44. 


'    ORIG.  REV. 

c  PAGE 

3rd  Revised 
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CANCELS 

-  PAGE 

2nd  Revised 

205 

\                 EFFECTIVE  DATE  . 

\          December  16,  1977 

CORRECTION  NO; 

2937 

CANCELS  CORR.  NO.  ./ 

1378 

EXCEPT  AS  OTHERWISE  PROVIDED  HEREIN,  RATES  APPLY  PER  TON  OF  1000  KGS.  (2204.62  L8S.)  (W) 

^       OR  I  CUBIC  METER  (35.314  CU.FT.)  (M),  WHI%HEVER  PRODUCES  THE  GREATER  REVEHUE. 
'jC""  »^»notft  ^CONTRACT"  rou.  *  , 


''TAR"  .  d«iiot««  "TARIFF"  rot*. 


C  •  m  I 


Group  Port*           1  2               3  ■4-5 
Nogoyo 

%       Yokohomo  «' 

'    .  '-l                .Kobo  ^  ■         ^-     .  ^'  ' 

Dot       *  0»qka  ^    Kaohtiunt  ^ 

Roto  Bottr     >  Tokyo    V  Mon?to     HongKowg     Koofwig     .  Bxiow    .  Cii>iBo4Hy  Codo 


Com  Meal  for  Human  Consumption 

Balers 


Com  Meal^  Donated  lorReliel  or  \ 
Charity  by  United  States  Govern- 
ment* Agencies       *  . 
y     '  s  ^     '  Bags 

Rule  28       "  ^-  , 


Wt  G 
A:  C 


^Vt  .Tar 
A:- Tar 


154.00 
162.00 


112.00 
117.00 


146.00 
1^4.00 


.107.0^ 
X12;06 


1^0.00 
158.00 


109.00 
114.00 


155.00, 
163.00 


115.00 
120.00 


148.00 
156.00 


109.00 
114.00 


047  0^20  09 


047  0220  33 


Sor|hum  Grits,  Soy  Fortified,  Donated 
foi*  Relief  oi;  Charity  by  United 
State%  Government  Agencies  . 

Bag$ 

Rule  28  , 


Wt  Tar 

A:  Tar 


112.00 
117.00 


107:00 
112,00 


109.00 
114.00 


115.00 
120.00 


109.00 
114.00 


047  0250  33 


Breakfast  Cereals,  Prepared  for  • 
Cooking,  Except  Rolled  Wheat  and 
Bulgur  Wheat  -  N.O.S.;  Donated  for 
Relief  or  Charity 

■  .  >  Bags 

Rule  28 


Wt  Tar 
A:  Tar 


135.00 
142.00 


127.00 
133.00 


131.00 
137.00 


136.00 
143.00 


130.00 
136.00 


048  1130  03 


Bulgur  Wheat,  Prepared  for  Cooking 


Wt 


C 

A:  C 


127.00 
13^00 


123.00 
129.00 


430.00 
136.00 


123.00 
129.00 


048  1140  00 


A:  Advance  in  Rates- effective  March  1,  1978,  credit:  '  courtesy  of  the  far  east  conference 

PAGE  FROM  FAR  EAST  CONFERENCEJ^ARIFF  BOOK  SHOVViNG 
^  RATES  BASED  pN  KILOGRAMS  AND  CUBIC  METERS 


In.  domestic  commerce^ minor' changes  in  regulations^'will  \ 
have  to  be  made  to  allow  carriers-. to  file  ^tariffs  in  mfetr.ic. 
..Por  examples  one  regulation  requires  reports  on  a  revenue  ton 
basis;  another  requires,  small  vessel  eocemption  expressed  in 
tons :^and  liquid  bulk  ex'^emptfon  "expressed  in  gallons;  and  fetill 
another^  the  Automobile  Measure  Gifide,.^ requires  automobile 
sizes  to  be- reported  in  cubic , fe^t. ' .  ^  • 

'S.T<  LAWRENCE  SEAWAY  .  ^         ^  * 

'-ipThe  St.  Lawrence  Seaway  Developmenj:^  Corporation  of  the  . 
Department  of  Transportation  ope;rates  ar\d  mainta;Lnsv  within  / 
the  territorial  limits  of  the  United  States^  the  pQrtiofi  of 
.  the'  St ...  Lawrence  Seaway  between  Montre^al  and  Lak'e  Erie,,  The 
Seawayyis  . a  network  of  navigable  wa%ers^  comprised  of  the  -St.' 
Lawrerrce  River  'and  the  five  Great  Lakes  and  consists  of  some 
9y500«square  miles  of  waterw^.  ;  ^t 'provides  .  access  to  intpor- 
tant  cities*  from  Minnesota  to  the  Atlan'fedc' Ocean.        .       ,  ' 

The  Seawray  Corporationvbegan  planning  for  metric ''conver- 
.sion  in  19?5.  .  Because  opeVati'on  &f  the' St .  ^Lawrence  Seaway  j 
is  shared  by  the  Corporation  and  the^St.  Lawrence  Seaway  Au- 
J:hority  of  Canada,  the  United  *St?a:tes  and  Canada  are  cooperat-' 
ing  ^nd  coordinating  metric  aotiyities;.so  that  there  wilT  be 
•^no  cpnf^siop  among  the  workersf/shippers/^         others  wh.o  op-, 
erate  blkusLe  the  seaway.  '  \  .  j*  V;  -  . 

■  ''^  '■       ^-       *^   f^--  ■  •.,  /■  ...  v^"" '    . '  \  •    ■  ■ 

As  a' consequehice /  their  metric  conversion  •'Activities 
have  progressed  somewhait  ahead  of  other  agencies  in^^  the-  De'-  " 
.  partment  of  T^ainsBortation."  »At  present  /  markings  on  the  locks 
of  the  Seaway/  air  and  wdter  temperaturevmonitor ing  devic^es, 
water  level  guageq.,  and.  tonnage  .tolls^^  ch^r^ed  to  vessels  are. 
being  changed,.'    The*  Montreal-Lake  Ontario  map  is  al^p- being 
revised  to  mettric  units.         '       '  .     V  .     '       .  * 

A-1  though  the- Seaway  Development  .Corpora^tioh  already  has 
/some  capability  for  fecording|water  levels  in  metricy  it  must 
distribute  its  r^orts  to^  other^O.S .  agencie's  in  customary  ^ 
because  they  are  not  pr-epared  to  hand Je  metric^  data' at  this 

time.  .  ■     ■  ■  ■"  7^.       J  -  -      v'   ■  ■■  ■  "  »  .  ^  .  . 

The  CorTporation  has*  already  ma<|e  progress  in  training  the 
approximately  100  people  pf^a  total  ^stafi^  -of  480  who •  most  neied 
metric  a^ill.s.  Training  is  .^bejCng  conducted  at  St.  Lawrence  \ 
University*  ^in  Canton/  New.  YorK^  .  and  Canadian*  schools.  ? 

URBAN  MASS  TRANSPORTATION  ADMlWISTIiATIGN 


The  Urban  Mass  Transpoxtatibn  ^niinistrat ion  of  the  De-  / 
partment  of  Transportation  is  responsible  fpr  the  de'^elopment  ' 
of  .improved .mass  transportation  facilities  and  equipment. 


metric  coordinator _aaid . that  Urban  Mass  Transportation  vas 
obably  the^least  dev€^op6<3  in  metrication  planning  than  any 
other  agencies  in  the  bepartmen.t  of  Transportation.  '  ^ 


Thfe 

of  the 


'  In  March,  1976  the  Urban  Mass  Transportatiorf  reprearenta- 
tive  on 'the  Department 's  Metrication  Workirfg  Group  submitted 
a  :plan  recommending  that  -Urban Mass  Transportation  establish 
a^olicy  toward  metrication  wJhich  would  support  private\sec- 


'tor  activities/  eliminate  st;p:utory  and -other  barriers  to 
changeV  establish  target  dates  for  k-ey  conversion  events^ 


as-- 


sist  in  metric  education ^ ^convert  statistics  and  reporting; to; 
metric  unitg^  and  begin  gjUcUremeht  by  metric  specifications. 


The  Deputy 
such  a  policy  c< 
'deepvly  into  imi 
knd  personnel^ 
however / 
tempting, 
conyei 
men 


iaxorr  however^  was  concerned  t^hat 
t  Urban  Mass  Transportation ^too', 
I'hctionS, ^beyond  available  fihancial  • 

The  recommendation  was  not  appr0ved; 
Transportation  Administr^&tJ.ori  is  at- 
e  extent  pf  such  impacts^^  t^he  metric 
reparing,  in  response  to  the  Depart- 


interviewed  said  the  Urban  Mass. Trans- 
port 

^ic  usag^j3|Wi^he. cities  receiving  its  granta,  but  he  felt  that 
;it  cpuldi^^^  in  promoting  metric  among  transit  ^author- 

ities as  one  way  of  reducing  costs  over  the  lohg  . 

term't^  savings-  in  staff  time^  possible  expanded  markets 

.for  ;t?ie^i?it  etjuipment  manufacturers^^  and  'the  opportunity  t6 
sta|i<|l;^^ize  parts  and  other  supplies.  ' 

:^':j'MB'-said,  that  manufacturers  of  equipment  would  probably 
>^e<sti^-' change  to  itietric  jDecause  changes  in  dissign  will^be 
per.3pi.ved  as^  introducing  new  problems  in  performance.     Main-  ■ 
tainirig./duar  inventories  would  also  be  a  cost  which  must  be 
consideted.     The  long-life  expectancy  of  buses  and  the  20-  to 
30*-year-^expectancy  for.  rail  cars  will  prolong  the  period  when 
dual  parts  inventories  inust  be  maintained. 

However^  once  Urban  Mass  Transportation  develops  its  plan  . 
for  cohygrsionir  it-may  be  possible  to  influence  some  of  the 
, transj.t\author ities  receiving  grants  to  Implement  their  proj- 
ects in  metric...    Tfiis  would' mean  these  authorities  would  have' 
td  spgjcific^lly ^require  contractors  to  use  metric  designs. 

present  .rnosx  planning  and  procurement  is  done  according  to 
pe-f  forraanpe  ^  spec  if  icat ions  /  which  allow  the  contractor  lati- 
tude ^oes  matters  as  he  sees  fit 
as  dongfk^  performance  meets  specifications. 


CONCLUSIONS         r.  ■      -  , 

-,     ;Metrica.tic^n  Of  transportation  is  proceeding  at  a  slow  ; 
pace.  *  Transpbrtation  interests — rmotorists^  motor  freight  *^  . 
^carrierSf  railroads^-  and  ship  companies--see  conversion  as  a 
'costly  undertaking  with  minimal  benefits.    Whether  customary 
or  metriCf  the  cdsts  of  travels  elapsed  time  from  point  to 
ppintr  the  performance  of  vehicl^s^  and  the  life  of  equipment 
remain^  the  same.     Interstate  travel  and  commerce  is  totally; 
independent  of'  activity  in.  other  countries;  therefore f  there 
a^e  no  advantages  to  using  t*M  same  measurement  system.  No 
one  has  .prtesented  paramount freasohs  why  transportation  should 
^convert.  ^  .  ^ 

To.  implement  the  spirit  of  volvrfitary  cqnversipn^  the 
' first  determination  to  be  made ^is  whether  it  is  in  the,  best 
interests  of  the "  transportation  sectof:  to  convert.     The  im- 
petus ^  however  ^  should  come  from  the  pr^ivate  sector  and  not 
the  Federal  Govetnment*     If  it  is  determined  that  the  private 
transportation  interests  wish  to  voluntarily  convert ^  it  is 
imperative  that  the.F;ederal  Government  facilitate  the  change  ^ 
t^hrbugh  coordination ^  rffecting  necessary  changes  in  regula- 
tions an(3  other  suppbrting  activities  with  due  cp.nslderation 
to. all  affected  parties^  including,  the  general  publib.  The 
aborted  Federal  Highway  Administration  plan  to  require  conver- 
sion of  highway  signs  i>s  an  example  of  a  Federal  attempt  to 
implement  conversion  before  the  affected  sectors  expressed 
desire  or/readiness  to  do  so.    Another  example  is  the  National 
Hi^ghway  Transportation  Safety  Administration's  requirement- 
that  all  new  motpt^ vehicles  have  dual-labeled  speedometers 
beginning  on  Sep|:ember  1>  1979.     ^  ,  4 

RECOMMENDATIONS  \fO  THE  SECRETARY 
OF  TRANSPORTATION 

Because  of  past  actions  by  the  Department /* the  importance 
that  the  voluntary  aspect  of  bur  current  national  policy  be 
complied  withy  and  departmental  metrication  activities  may 
adversely  affect  the  Nation^  we  recommend  the  Department  of 
Transportation  '^adbpt  metrication  policies^  change  regulations 
to  metric  speciHications ^  or  mount  metrication  activities 
only  when  the  initiative  comes  from  the  sectors  which  will 
be' affected— industry ,  the  States  ^and'^  the  general  public. 
In  such  cases y  the  Department  should  inform  the  public  of 
the  impact  of  those'  conversion  actions  that  affect  them  and 
hold  public  hearings  to  obtain  their  comments  which  should 
be  considered  in  any  final  determinat_ion  on  such  actions. 


10-35 


213 


CHAPTER  11^ 
AUTOMOTIVE  INDUSTRY  PROVIDES  AN  IMPETUS 


..                                              "  Page 

Automotive  industry's  significance  on  the 

U.S. .  economy  11-  i 

Past  metric  involvement        -  j   .            11-  3 

Conversion  stratus:     today  and  tomorrow  11-  5 

Metr  ic  policy^  and  implementation   ^  ^                    11-  5 

Industry's  approach  and  goals  \                     n-  7 

Current  conversion  efforts  within  4 

the  industry  11-8 

Metric  cars  sold  in  the  United  States  ,      ^        "  11-9 

Rationale  for  conversion  11-10 

Benefits  of  conversion                '  11-11 

Cost  of  conversion  11-14 

Effects  of  metrication               ^  11-16 

Procurement  and  suppliers  11-16 

Surveys  of  supplier  capabilities  ..;il-17 

Status  of  supplier  conversion  efforts  11-17 

Purchasing  documentation  11-18 

Metrication  at  dealerships  '  11-19. 

Impact  on  mechanics  11-20 

Inventories,  of  parts  and  fasteners..  11-21 

.  Employee  training  and  tools  11-22 
Inventories  and  identification  of  metric 

^^^^^  11-23 

Engineering  standards  and  drawings  11-25 

Tooling  and  machines  11-26 

Computer  systems  and  data  bases  11-27 

Consumer  information  11-28 

Legislation  and  regulation             ,  11-29 

Conclusions  11-30 


214 


CHAPTER  11 


AUTOMOTIVE  INDUSTRY  PROVIDES  AN  IMPETUS 

The  decisions  to  convert  to  the  metric  system  by  large 
multinational  corporations^  particularly  by  automotive  manu-  . 
facturers/  is  having  a  major  impact  on  metricatipn  in  the 
United  States  because  of  their  size  and  the  extent  of  their 
operations.     Such  corporations  also  exert  considerable  influ- 
ence over  their  suppliers, 

,    The  General  Motors  CorporaticJn  (GM)  is  preeminent  in  the 
automotive  industry^  and  its  influence  overall  is  probably 
greater  than  any  other  single  industrial  corporation  in  the 
United  States.     CM  has  decided  to  convert  its  U.S.  operations 
to  the  metric  system,   ^s  a  result^  its  competitors  and  sup- 
pliers (s^ome  47/000  companies )/  which  include  other  major  seg- 
ments of  the  American  economy^  such  as  the  steel  and  rubber  • 
industries /  are  following  GM's  lead.     If  suppliers  are  to  re- 
tain GM's  business/  or  for  that  matter  the  business  of  any 
other  major  customer  that. is  converting^  they  must  prdvide 
metric  products..     Competitors  and  suppliers,  told  us  that  if 
it  were  not  for  GM's  conversion^  metrication  activity  in  the  . 
United  States  would  be  at  a  relative  standstill.     ^  ^ 

Our  review  of  metrication  in  this  industry  concentrated 
on  the  four  major  automobile  manufacturers  in  the  United 
States^  with  emphasis  on  GM  because  of  its  position  in^  the 
economy  and 'the  metric  conversion  effort.     We  interviewed  of fi 
cials  of  these  companies  and  reviewed  company  conversion  poli- 
cies^ planSf  organizational  relationships  and  structures^  and 
annual  reports.     We  also  interviewed  of ficials* of  several  auto 
motive  industry  trade  associations.     In  addition^  we<visited 
large  and  small  suppliers  of  automotive  products ^  aCttpmobile 
dealers  and  mechanics ^  and  various  national  associations.  We 
also  spoke  with  union  officials. 

AUTOMOTIVE  INDUSTRY'S  SIGNIFICANCE  ^ 
ON  THE  U.S.  ECONOMY 

The  automotive^ industry  is  basic  to  the  American  eco- 
nomy.    "Time"  magazine  has  stated 

*  *  no  other  single  category  of  commercial  ac- 
tivity more  acutely  reflects  the  State  of  the 
nation's  economy  thpn  auto  siles." 

On  April  25,  1978/  GM's  Chairman  predicted  that  sales  of 
domestic  and  imported  cars  and:  trucks  wouldlnumber  15.5  mil-  • 
lion  vehicles  in  1978/  with  automobile  sales  accounting  for 
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11.8  million  of  this  total.  '  Motor  vehicle  and  parts  manufac- 
turers employ  over  1.3  million  persons.    An  estimated  80^000 
firms,  supply  materials^  parts^  comppnents^  and  services  to 
the  manufacturers.    About  32 >000  dealerships,  with^about  ' 
775,000  employees,  throughout  the  United  States  sell  and 
service  motor  vehicles.     In  addition,  thousands  of  rental 
and  repair  businesses  and  numerous  auto  supply  stores  and 
gasoline  dealers  are  all  connected  in  some  way  with  the  in- 
dustry. 

The  four-  largest  domestic  automobile  manufacturers  are  ^ 
GM,  Ford,  Chrysler,  ailBf  American  Motors.     The  items  they  pro- 
duce include  cars,  trucks#buses,  motor  hom^^  automotive 
parts  and  components,  locomotives,  earth'^moving  equipment, 
and  household  appliances.     The  first  3  are  In  the  top  10  of 
•"Fortune"  magazine's  1977  ranking  of  the  500  largest  .indus- 
trial corporations. 


Rank  Sales 

(billions) 

GM    1         '  l^t  $55.0 

Ford    .  .  3d  $J7.4 

Chrysler  lOth  $16.7 

American  Motors  110th  $  2.2 


In^term5  of  sales,  GM  is  the  largest  company  in  the  au- 
tomotive industry  and  the  largest  Industrial  corporation  in 
America.     Between  .January  and  April  1978,  GM's  sales,  comprised 
56  percent  of  domestic  companies'  automobile  sales.     By,  com- 
parison, the  Ford  Motor  Company  had.  about  29  percent;  Chrys- 
ler, 13  percent;  and  American  Motors,  2  percent.     GM  also  \ 

—employed  over  500,000  persons  at  117  plants  in  the 
United  States, 

—had  about  13,500  dealerships  selling  and  servicing 
its  cars  and  trucks, 

A 

— did  business  with  about  47,000  suppliers, 

— had  subsidiaries  and. associated  companies  which 
operatje  in  35  countries,  and 

— sold  products  in  virtually  every  country  in  the 
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PAST  METRIC  INVOLVEMENT 

The  uts.  automotive  industry  did  not  seriously  consider 
metrication  until  the  1960s.     In  1963  Ford's  European  sub- 
sidiaries dual  dimensioned  the  engineering  blueprints  for  a 
car  for  possible  production  in  Europe  and  the  United  States. 
A  Ford  official  told  us,  however ,  that  the  car  was  never 
produced  in  the  United  States.  . 

In  1965/  after  the  United  Kingdom  adoptgd  a  policy  of  • 
converting  to  the  metric  system^  Ford  began  convex  ting  it^ 
British  operations.     Ford's  European  operations  officially 
adopted '  the  metric  system  in  October  1970.- 

In  the  fall  of  1970/  Ford's  Mercury  ..dealers  introduced  ' 
the  Capri/  a  metric  import  designed  by  Ford  of  •  Europe  and " 
assembled  in  West  Germany  with  the  components  mahufaictured  , 
in  both  West  Germany  and  the\United  Kingdom.     It  was  the 
first  metric  vehicle  sold  by  ^ord  in  the  Unitjed  States. 
About  the  same  time,  Ford  jrfttxoduced  the  Pinto /  a  customary 
car  except  for  its^^Europeah-built  metric  engine.  "Ford  was-  % 
the  first  automaker  to  produce  a  metric  engine  in  thiis  ^coun-  'v 
try  when  it  began  making  the  Pinto  metric  engine  in  the  United 
States  in  1973 . 

Alsio  in  1973'  Ford  established  a  metrication  planning 
committee  to  plan  fpr  a  transition  to  me  trie .     One  year  later 
Ford  adopted  a  policy  of  converting  to  the  metric  system. 

Chrysler  Corporation  ajso  became  involved  with  raetrica-'^ 
tion  in  1965  when  its  United  Kingdom  subsidiary  began  con- 
verting as  a  result  of  that  country's  decision  to  convert. 
Chrysler's  exposure  to  metrics  in  the  United  States  inten- 
sified from  1^68  bo  1973.     In  those' ye^rs  Chrysler  assisted 
the  National  Bureau  of  Standards  in  preparing  its  study  ques- 
tionnaires and  participated  in  various  other  metric  planning 
activities  and  programs  sponsored  by^ational  groups/  such  as 
the  American  National  Standards  Institute.     In  November  1973 
Chrysler  adopted  a*pplicy-  of  converting,  to  the  metric  system.' 

GM  first  studied  the  potential  effect  of  metrication ^on 
its  operations  in  1966.     It  considered  the  study  cQjifidential 
and  would  not  release  it  to  us.     GM  officials  would' not  teil 
us  t^e  cost  estimates  developed  during  the^ study ;  however / 
they  did  discuss  certain  aspects  of  the  study.     The  study 
team  concluded  that  conversion  would  increase  costs  substan-  - 
tially  and  would  not  be  in  the  best'.interests  of  the  corpor- 
ation.    A  GM  official  told  us  that  because  the  study  team  was 
not  familiar  with  metfication/  they  estimated  that  practical- 
ly everytl\ing  in  the  corporation  would  have  to  be  "hard"  con-*. 
Verted.     The  *team  felt  every  employee  would  need  at  least  16 


hours  of  training  in  metrics  and  that  GM  would  have^to  change 
-the  sizes  of  paper,  file  cabinets,  and /Office  and  production 
:  equipment.  ?  ^:  , 

'  "  '  ■■ '  ~     A^v-^ .  '    •  * 

GM  first -experienced  mebricatioh|%^va  its  Brit- 

ish subsidiary  began  converting  pursii|a|]p  United  King- 

dom's decision  to  go  metric     In  ^  the'4:S^e?  year  GM's  Buick 
Division  began  importing  the  Opei  caMi(^;!i^ch  had  been  metri- 
cally designed  by  its  subsidiary  Adaij^pel  AG^pf.  Germany, 
Since  then  GM.  has  continued  to  sell^^^^lvia'^  in 
the  United  States.     Acceptance  of  t^l^^ippel  by  U.S.  car  buyers 
proved  to  GM.  that  there  was  no  crititial  consumer  resistance 
to  mebrically  designed  and  manu£act;ii^^d  car^s.     A  6M  official 
,toiy  u^  that  the  measurement  syste|[i;^^used  h^  on  car 

sale's;  consequently,  increasei^;  sale's  is  nbV  a  benefit  expec- 
ted from  .metrication.  ./         ,  -  '    ,  ' 

Metrication  was  next  studie^d  by  GM  in  1970  as  part  of 
the  NBS  study  effort.     NBS  a^ked  GM  to  represent  the  automo- 
bile manufacturing  industry  and  study  the  possible  effects  of 
a  metric  conversion  on  the  industry.     GM  selected  its  Bulbk 
Motor  Division  for  the  study  because  it  included  all  a:^ects 
of  automobile  production.     It  subsequently  verified  thjfctudy 
findings  at  two  other  GM  divisions.     In  December  197Q^BEre- 
ported  to  NBS  t±at  metric  convers.i      would  cost  the  ;c||H§^ 
tion  about  67  .percent  less  than./estimated  in  1966. 

In  March  1972  GM  studied  whether  its  worldwide  opera- 
tions—including  the  United  States— should  convert  to  the 
metric  system.     A  GM  task  force  visited  facilities  in  the 
United  States,  the  United  Kingdom,  and  West  Germany.  They 
reviewed  metric  conversion  programs  at  a  British  subsidiary  . 
which  w^s  producing  a  predominantly  metric  passenger  car. 
Subsidiary  officials  reported  that  the  only  problem  encoun- 
tered was  assuring  that  suppliers  could  provide  parts  and  ma- 
terials necessary  to  sustain  :metric  production.  ^ 

in  September  1972  GM  estabiishe.d'.a  metric  planning  group 
to  determine  if  a  rotary  engine  under  study  should  be  made  in 
metric  or  custopary  measurements . .   In  January  1973  the  group's 
results  were  given  to  GM's  Product  Policy  Group  which  included 
the  Vice  Chairman  of.  the  Board  and  the  President  of  the  Cor- 
poration .     The  ^tudy-team'^stima  ted  that  only  $9,000  of  the 
$100  million  cost  of  the  rotary  engine  could  be  attributed  to 
metrication.     A  GM  official  told  us  that  the  $9,000  would  be 
needed  to  convert  existing  drawings  and.  to  replace' some  ma- 
chine and  perishable  tools.    '  ^ 

'  IT-'  ; 

It  is  important  to  note  the  extent  of  metrication  GM 
proposed  for  the  rptary  engine.  It  planned  to  use  metric 
screw  threads,  cpj^ivert  existing  drawings,  and  convert  gauges 


and  measuring  equipment  to  read  in  metric.     It  did  not  plan 
to  change  the  physical  size  of.  components  or  accessories, 
such  as  oil  filters,  carburetors,  and  Alternators.  Existing 
machines  and  tools  were  not  required  to  be  dimensioned  in 
metric. 

GM  decided  in  January  1973  to  convert  it^  U.S.  opera- 
tions' to  the  metric  system  and  was  the  first  in  its  industry 
to  make  such  a  decision.  - 

American  Motors  Corporation , began  studying  the  adoption 
of  a  metric  policy  in  October  1973 — 10  months  .after  GM  had 
announced  its  policy.    About  1  year  later  American  Motors  de- 
cided to  convert  and  issued  policy  and  guidelines  to  implement 
•conversion . 

It  should  be  noted  that  in  1973  and  1974  when  the  auto- 
mobile manufacturer  s  made  their  decisions  to  convert,  it  ap- 
peared national  legislation  would  be  passed  providing  for  a 
predominantly  metric  America  within  10  years. 

CONVERSION  STATUS ;     TODAY  AND  TOMORROW 

The  automotive  industry — led  by  GM — is  following  a  plan- 
ned approach  to  metrication.     Except  for  American  Motors,  au- 
tomobile, manufacturers  are  producing  some  metric  components 
for  certain  1978-model-year  cars.     According  to  industry  es- 
timates ^  the  biggest  automobile  manufacturers'  passenger  cars 
should  be  predominantly  metric  by,  the  early  1990s. 

Metric  policy  and  implementation 

Top  management  at  each  of  .the  four  U.S.  automobile  firms 
has  adopted  policies  which  provide  direction  and  assign  re- 
sponsibility for  implementation  at  the  operating  level.  The 
pattern  was  established  by  GM  and  is  being  followed  by  the 
'rest  of  the  industry. 

When  GM  announced  its  policy  to  convert^  it  noted  that 
the  rate  of  implementation  would  be  governed  by  the  intro- 
duction of  significantly  new  automobile  parts.     The  policy 
included  the  .following  guidelines: 

— Items  being  initiated  for  development  will  be  metric 
from  the  start.  / 

— Items  already  under  development  will  be  converted  to 
metric  terms  well  in  advance  of  completion. 

— In-production  and  service  items  will  rjemain  as  is. 


I 
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— Supplier  coordination  should  be  implemented  las 
required .  - 

— Capital  equipment  with  dual  measuring  capability 
should  be  purchased  as  needed.  " 

Two  year ^  later,  in  January  1975,  'corporate  management  revised 
this  policy  by  adding  provisions  that  (1)  each  division  was 
to  maintain  a  conversion  schedule  adequate  to  jsupport  neuw 
product  programs,  (2)  metric  standards  were  to  be  implemented 
as-heeded,  and  (3)  key  personnel  were  to  begin  their  train- 
ing.    In  addition ,  .each  GM  general  manager  or  staff  head  was 
to  appoint  a  coordinator  responsible  to  report  back  to  him 
but  with  authority  to  organize  the  conversion.  Realizing 
that  deviations  fromkhe  guidelines  might  be  necessary,  all 
exceptions,  were  to  belreviiswed  and  approved  by  GM's  full-time 
metric  planning  staff .V 

CM  officials  told  us  that  its  policy  means  that  nonau- 
4:omqtiye  operations,  like  the  GMC  Truck  and  Coach  Division- 
(trucks,  bu^s,  and  motor  homes),  El,ectro-Motive  Division 
(diesel  locomotives  and  engines),  TERtlX  Division  (heavy^-duty 
equipment),  and  Frigidaife  Division  (household  appliances), 
will  not  be  required  to  meet  the  same  liietric  target  date  as 
the  car  divi-s ions.     Design  changes  in  these  other  products 
occur  less  often  than  in  automobiles.   .Consequently,  Although 
all  divisions  must  convert,  the  conversion  periods  for  n^nau- 
tomotive  products  will  be  longer  than  for  automobiles. 

.  .  automobile  manufacturers  have  kept  metrication 

within  existing  management . structures  as  much  as  possible  and 
at  the  operating  levels  to  promote  initiative  and "ingenuity. 
The  metridation  programs  are  managed  through  corpordte-wide 
systems  of  metric  coordinators.--  At  CM  these  coordinators 
^ may  be  appointed^  if  necessary,  at  various  operating  levels. 
For*  example,  a  division  could  also  form  a  metric  conversion 
subcommittee  consisting  of  metric  coordinators  at  the  plant 
levels.  - 

GM  has  also  tried  to  foster  corporate-wide  coordination 
by  having  metric  coordinators  for  each  of  its  10  operating 
groups.     (Groups  are  made-up  of  divisions ;  e .g . ,  automobile 
divisions  are  part  of  GM's  Car  and  Truck  Group.)     The  metric 
coordinators  represent  the  groups  on  a  corporate-level  metric 
council.     The  council  allows  for  the  interchange  of  metric  ' 
ideas  and  experiences  and  provides  a  uniform  approach  to  met- 
rication.    It  also  functions  to  resolve  metrication  problems 
and  monitor  the  progress  of.  the  overe^ll  corporate  program. 

GM  officials  told  us  that  few  problems  reach  the  metric 
council  because  they  have  been  handled  in  the  divisions.  We 


11-6 


were  told  that  the  council  has  been  able  to  resolve  all  but 
onef  problem  and  it  was  forwarded  to  GM's  highest  policy  group. 
The  problem  concerned  metric  tools  for  skilled  tradesmen  and 
was  resolved  with  the  United  Auto  Workers  at  the  bargaining  , 
table.     This  matter  is  discussed  later  in  this  chapter. 

GM  has  a  full-time  corporate  metric  planning  staff  re- 
'sponsible  for  preparing  and  maintaining  the  corporation's 
metric  manual^  par ticipating . in  metric  planning  and  policy- 
making^ working  with  divisions  on  problems  and  with  division 
metric  coordinators  to  resolve  metric  problems  or  conceri;(Sy 
and  acting  as  an  external  liaison.     Any  deviations  from  over- 
all corporate  metric  guidelines  must  be  reviewed  by  this  body 
to  .determine  the  effect  on  the  corporation's  overall  metric 
program. 

Industry's  approach  and  goals 

The  four  automobile  companies  were  generally  emphasizing 
metric  in  new  product  designs  and  phasing  out  customary  prod- 
ucts through  normal  obsolescence  cycles.     They  believed  that 
this  approach  would  .minimize  costs.     But/  because  automobile 
manufacturers  (1)  h^d  different  product  lines^   (2)  designed, 
new  products  at  different  time  inter vals ^  and  ( 3 )  had  dif- 
ferent commitments  and  approaches  to  metrication^  they  had 
different  timetables  when  they  expected  their  passenger  cars  \ 
to  be  predominantly  metric. 

GM  believed  it  would  achieve  substantial  conversion  by 
1982?  Chrysler^  by  the  late  1980s;  and  Amer ican.  Motor s  and 
Ford/  by  the  early  1990s.  Corporate  timete^les  for  being  . 
predominantly  metric  generally  per tained-t:0  'passenger  cars. 
None  of  the  manufacturers  we  talked  to  hic3  set  timetables  or 
goals  when  trucks ^  vans'^  or  buses^  or  other  products  would  be 
hard  converted.     Companies  will  convert  these  products  at  a 
much  slower  pace ' because  design  changes  occur  less  frequently 
than  for  passengle.r  cars'.     However^  GM  planned  to  consider 
trucks  and  buses  as  being  predoininantly  metric  by  19S2  even 
if  only  a  soft  conversion  is  made..    As-for  honautomotive* prod- 
ucts^ 'GM  said  that  the  rate, of  change  would  depend  on  consumer 
demand .     '  /  ^ v    ^     ' ' 

Me'trication  ,was  being  .implemented '  through  GM's  commitment 
.to  make  cars  smaller  (downsizing)^  ligViter^  and  more-  fuel- 
'efficient.  -  One  official  said  that  the  energy  crisis  and  the  ; 
•ensuing  demand  for  smaller more  fuel-efficient  cars  spurred 
the  company's  metric  program  in  that  more.cars  are  being 
totally  redesigned  tlian  otherwise  would;  have  occurred.  GM's 
downsizing  and  redesigning  efforts  were  unmatched  in  the 
industry^  , 


According  to  officials,  GM's  new  1977  full-size  cars  av 
erage  70O  pounds. lighter  than  cdmpacable  1976  models.     One  - 
industry  magazine  stated  that* GM's  1978  intermediate!  cars 
have  been  downsized  up  to  12  inches,  and  weights  have  been 
reduced  up  to  975  pounds.     The  follov^ing  illustration  shows 
the  extent  of  a  downsizing  effort. 


The.  1978  version  shown  below  is  16.9  inches  shorter,  689  pounds  lighter,  and  5 
Inches  narrower  than  the  1977  version  shown  above.  - 


Current  conversion  elEforts 
within  the  industry      ^  [' 

'  As  a  result  of  its  downsizing  program,  GM  had  converted 
more  automobile  products  by  model  year  1978  than  any  other 
autoi^obile  manufacturer.     Metrication  had  occurred  throughout 
Its  lines  of  cars — from  minicars  to  full-size  models.  GM 
stated  that  its'1977  full-size  passenger  cars-  were  about  40 
percent  metrically  dimensioned.     The .1978  intermediate  cars 
produced  by  the  Chevrolet; '  Oldsmobile ,  and  Pontiac  Divisions 
were  also  partially  metric. 

'     "  '     '    ■■■  '     '  #  • 


:  ,11-8 


Emphasis  has  been  on  car  bodies  des igned  in  metric  with 
metric  fasteners,    Many  GM  automobile  components ^  like  en- 
gines^ brakes^  transmissions^  and  rear  axles ^  are  carry-over 
.  parts  and  will  remain  in  customary  units  for  the  time  being. 
A  GM  official  said  that  to  his  knowledge  other  automobile  com- 
panies were  focusing  on  .converting  components  li[ke  the  car  en- 
gine and  not  the  car  body'as  GM  was  doing. ^    GM  also  said  that 

V  it  had  hundreds  of  metric  parts ^  such  as  headlamps ^  fuel  tank 
caps /thermostats ^  and  rack  and  pinion  steering  units^  in  or 
released  for  metric  production..  It  planned  by  1982  to  soft 

.convert  any  car  parts  not  retdesigned  in  metric  by  that  time. 

Ford  Motor  Company  produced, a  metric  engine  for  two  of 
its  automobiles.     It  had  two  new  subcompact  models  which  it 
estimated  were  about  25  percent  metric — mostly  in  the  chassis. 
Ford  also  markets  a  metrically  dimensioned  imported  car  made 
in  West  Germany.     During  its  1978  model  year^  Ford  introduced 
the  industry's  first' domestically  produced  metric  large  heavy- 
duty  truck  which  it  said  was  about  50  percent  metric.     The  en- 
gine and  the  transmission  will  remain  customary.     However^  in 
its  sales  literature/  Ford  was  expressing  all  1978  metric  en- 
gine displacements  in  liters  only .     Customary  engine  displace- 
ments were  eicpressed  in  liters  followed  by  the  cubic  inch 
equivalents  shown  in  parenthesis, 

''■■('  ^ 

Chrysler  was  producing  two  metric  front-wheel-drive  sub- 
compacts  for  model  year  I978--the  Horizon  and  the  Omni. 
These  subcomp.acts  represented  the  first  major  metric  program 
Chrysler  had  undertaken  in  the  l/nited  States  ^     These  cars 
had  "1.7  litre"  engines  impprted  from  West  Germany,  Chrysler 
planned  to  produce  a  metric  engine  in  the.  United  States. 

American  Motors  officials  told  us  that  the  company  was. 
'not  adding  additional  metric  products. in  1978.  Officials 
said,  however^  that  a  line  of  metric  siibcompacts  was  planned 
for  the  -future.     One  official  said  that  American  Motors  pur- 
j|hased  many  automotive  components  from  'its  competitors- — mostly 
xrom  GM — and  that  several  of  these  components  were  metric. 
For  example^  GM  supplied*  Amer ican  Motors  with  a  metrio  steer- 
ing wheel/  and  Ford  furnished  a  metric  carburetor. 

MetrJ.c  cars  sold  .in^the  Unite.d  States 

The  sale  of  metrically  designed"  automobiles  and. parts 
in  the  United  States  is  not  nev.     All  four  domestic  automo- 
"  bile  companies  have  sold  metric  cars  or  cars  with  metric  en- 
gines which  have  been  manufactured  'in  metric  nations.  Some 
examples  are:     Opels  by  GM^  Capris  bV  Fordir  Colts  , and.  Arrows 
by  Chrysler /  and  Gremlins  by  American  Motors.     The  first  car 
to  be  predominantly  engineered  in  metric  and  manufactured  in 
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1978  CHEVROLET  CHEVETTE 


According  to  a  GMofficial,  the  energy  crisis  starting 
■     around  October  ia73  caused  GM  to  accelerate  its  plans  for  in- 
troducinig  a  minl^car  to  compete  with  the  small  imports  and  .. 
meet  .the  U.S.  market  demand  for  a  more  fuel-efficient  car.  " 

Early  in  1974  CM  concluded  that  its  West  German  subsidiary, 
Adam  Opel  AG,  already,  had  designed  the  type  of  car  urgently  ; 
needed  in  the  United  Statesv    GM  brought  the  basic  design  of 
this  metric  car  to  l^e  United  States  and  modified  it  for  pro-  • 
duction  as  the  Che\fette.  v. 

■         .   .  '  '  ■     .  •  ■       .  •  • 

Officials  of  the  Chevrolet  Motor  Divison  said  that  they 
did  not  encounter  any  engineering  or  production  problems  that 
could  be  related  to  the  use  of  metric  measurements-.    That  is  . 
not  to  saiy  there  were  no  problems,  hbwevfer.    Working  with  * 
Braizilian  and  West  German  engineering  drawings,  GM  had  to  ( 1) 
;    translate  the  foreign  languages  on  the  drawingis  to  English,  , 
r       (^)  redraw  them  to  U.S.  drafting  standards,  arid  (3)  specify  \ 
Si^l  materials f  coatings,  and  performance  arid  test  specif ica-  '. 
.  V  tipns  i^^^^  In  addition,  other  changes 

.  .  had  ton)e  made,  such  as  modifying  the  design  to  accommodate 
U.S.  motor  vehicle  safety  standards  and  emission  regulations., 

'      ■■„■.•.     ',  1,1-10'       '  ■ 

ERIC 


RATIONALE  FOR  CONVERSION 

The  automotive  industry  essentially  sees  metrication  as 
inevitable.    -One  GM  spokesperson ' told  us  there  is  no  longer 
an  "if"  about  metrics^  only  a  "when."     He  said  Canada ^  the 
United  Kingdom,  and  other  countries  which  had  used  the  cus- 
tomary system  had  "beguri.  converting  to  the ^metric  system,  and 
this  leaves  the  United  S.tates  as-  the  only  major  nation  using 
the  customany  systeh.     The  spokesperson  sai<?;that  some  people  . 
might  wondfer  why  those  involved  in  international  . trade  cannot 
operate  in  metrics  without  changing  the  entire  United  States.' 
He  believed  this  would  be  possible,  but  would  mean  maintain- 
ing an  inefficient  dual -measurement  system  which  would  cause 
confusion  and  add  ,an  unnecessary  burden  to  our  educational 
system.     Adding  to  the  aura  of  inevitability,  in  our  opinion, 
were  the  events  leading  up  to  and  including  the  passage  /)f 
the  Metric  Conversion  Act  of  1975. 

GM*s  competitors  said  a  key  reason  for  their  conversion 
is'CM's  conversion.     Because  GM  is  the  recognized ' leader  of 
the  industry,  its  decisions  and  actions  are  followed  by  the 
other  autotnobile.  manufacturers  and  the  ensuing  competitive 
pressure  is  felt  throughout  the  automotive  industry.  For 
example,  as  automotive  parts  suppliers  received  more  and  mote 
metric  orders  from  GM,  metric  parts  would  become'  the  biggest 
part  of  their  business.     GM's  competitor s— who  use  many  of 
these  suppliers — did  not  want  to  pay  a . premium  pr ice  for  cus- 
tomary par  tS(,. 

Benefits  of  conversion' 

The  automobile  manufacturers  claimed  that  using  one  mea- 
surement system  throughout  their  global  operations  would 
benefit  them  by  improving  intercorporate  communication  and 
dealing's  and  increas.ing  efficiency  in  designing ,  manufacturing , 
and  marketing.     The  manufacturers  see  benefits  through  im- 
proved worldwide  communication  on  engineering  drawings,  use 
of  uniform  standards  worldwide,  and  greater  desighing  f lexib- . 
ility  in  products.     Their  manufacturing  operations  would 
benefit  because  of  worldwide  availability  of  materials  and 
components,  easier  computations,  and  reduced  inventory  quanti- 
ties and  costs.  From  a  marketing . perspective,  conversion 
would  allow  them  to  meet  future  Common  Market  requirements 
for  metric  labeling  on  products  and  encourage  acceptance 
>of  their  products  in  other  countries.  Another  benefit  often 
cited  is  the  sort  of  "housecleaning"  that  accompanies  important 
changes.     Metrication  may  help  in  the  elimination  of  dupli- 
cate equipment  and  unnecessary  procedures  and  increase  stan- 
dardization. 
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tiirysXer ,  Fordy  and  GM  say  metrication  wtf.Uld  provide 
them  an  opJJortunity.  for  marketing  "world  cars.|    A  world  car 
is  one  that  can  be  manufactured  or  assembled  and  marketed 
'throughout  their  worldwide  operations  because  lis  basic  con- 
figfuration  is  the  same.  "  /  ^ 
■      ■  .  ."  ,    '  ■  ' 

For  GM  the  Chevette  rs  its  world  car.     Chevie'ttes  are 
produced  or  assembled  in  Atgentina^  Australia^  Brazil/ 
Malaysia^  the  United  Kingdfom/  and  West  Germany.     ^icensBd  as- 
sociates of  GM  also  produce  their  own  versions  of  the  Chevette 
in  Japan y  the  Phil i^ppines^  and  Thailand.     A  top  GiJJ^executive   •  ' 
has  said  that  the  concept  of  a  world  car  (1)  offers  potential 
for  a  more  efficient  use  of  plants  and  peri^nnel  arid  (2) 
provides  the  flexibility  of  using  supplier  sourcesfaround 
the  world  regardless  of  where  the  car  s  are  ^i/ially ;^ssembled . 


Chrysler/s  two  1978  model  year  subcomp^its — Omni  and 
— the  Horizon  shown  on  the  following  page — are  ^the^^^g^  mod- 
els the  company  has  to  a  world  car.  Chrysl^J^'s^ 
units  in  designing  these  cars-  and^  found  it  g^Lte  "^ri^ 
because  the'^devgfSJ.opment  was  a  joint  U.S.  and  J^urop^'an  ^ffort. 
According  to  a  Chrysler  metric  off icial^  the  -irse  of/metrics 
resulted  in  easier  engineering,  and' tnanuf actur ing  cominuiiica  • 
tion.     Chrysler  technicians  and  engineers  from  twcN|S:ohtinents. 
pooled  their  ideas  and  efforts  in  a  more  proddctiVW  fashion 
than  if  two  measurement  systems  had  been  used\    Although  the 
European  version  of  the  new  subcompact  will  be  market^<3  with 
a  different  engine  and  suspension  than  tfie  Am^eriQan  version^ 
Chrysler  will  be  able  to  use  various  parts  f^^&m  amujid  the 
world  and  produce  the  car  in  different  countries  with  more 
ease.  ^-^^ 
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T978  PLYMOuf  ft  HORIZON 


-   According  to  a  Ford  official^  its  hew  import — the  Fiesta"^ 
which  is  illustrated  below — is  the  closest  thing  Ford  has  to 
a  world  car.     The  car  is  made  in  West  Germany,  Spain,  and 
'  the  United  Kingdom.  -^f 


1978  FORD  FIESTA 


Cost. of  conversion 

A  Chrysler  official  said  that  mejtrication  costs  are  of- 
ten virtually  impossible  to  measure  accurately,  yet  some  peo- 
ple persist  in  trying  to  precisely  predict  this  cost.  He 
siid  that  many  costs  are  intangible,  such  as  productivity  de- 
creases and  duplication  and  the  errors  resulting  from  working 
with  a  new  measurement  isystem.    Another  of ficial  said  exper- 
ience has  shown  that  trying  to  measure  th^/ costs  of  metrica- 
tion has  been  counterproductive.     We  are  ^bt  aware  of  any 
conversion  cost  studies  made  by  Ford, 

Only  GM  has  tried  to  perform  indepth  metrication  cost 
studies.     Between  1966  and  1973  .GM  per formed; a  number  of  such 
studies,  none  of  which  were  made  available  for  our  review. 
GM  officials,  however,  did.  discuss  the  various  issues  they  ' 
studied  and  the  cost  estimates  for  some  of  the  conversion 
elements.  -  . 

GM's  initial  study  in  1966  concluded  that  metrication 
would  cost  an  enormou-s  sum  of  money;  but  according  to  offi- 
cials, that  study  was  an  overreaction  to  the  problem.  For 
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example^  it  estimated  that  an  average  of  about  $2^000  would  be 
needed  to  change  every  feedscrew  on  all  production  machines. 
The  study^  however ^  did  not  consider  alternatives^  such  as 

(1)  postponing  changes  until  the  equipment  became  obsolete 
and  then  replacing  the  old  equipment  with  metric  equipment^ 

(2)  modifying  the  dials  of  existing  machines  rather  than  re- 
placing the  entire  machine^  or  (3)  purchasing  dual  readout 
capability  for  existing  machines  which  could  cost  $3/000  a 
machine  but  would- be  offset  by  increases  to  productivity. 
Subsequent  GM  studies  substantiated  that  as  more  metrication 
experience  is  gained^  conversion  cost  estimates  decrease. 
One  official  told  us  in  November  197^  that  GM  had  concluded 
that,  its  costs  would  actually  amount  to  3  to  4  percent  of , the 
first  estimate  made  in  1966.     However >  he  would  not  provide  us 
data  on  the  "actual  costs  involved.    Another  official  has  b.een 
quoted  as  saying  that  ISM's  metric  costs  may  amount  to  about 

1  percent^pf  1  ye3r's  gross  annual  sales  spread  over  10  years. 

Although  America^  Motors^'has  npt  made  an  indepth  study/ 
it  has  considered  the  cost  impact  of  metrication  in  certain 
isolated  instances.     In  1974/  for  example/  American  Motors 
estimated  it  would  cost  over  $350/000  to  provide  metric  hand 
tools  and  about  $625/000  to  rework  or  replace  small  plant 
tools  at  11  of  its  manufacturing  activities.    A  company  offi- 
cial said  that  both  estimates  assumed  a  10-year  conversion  « 
period.  /:!  ,  ; ' 

,    A  common  first,  reaction  to  metrication  is  that  it  would 
(ibe  a  costly  process.    A  Chrysler  official  said  that  it  is  im- 
portant to  manage  metrication  costs  as  opposed  to  trying  to 
calculate  total  costs  and  benefits  in  precise  dollar  terms. 
He  added  that  proper  cost  management  can  reduce  costs  signif- 
icantly with  costs  ending  up  to  be  much  less  than  initially 
anticipated/  as  GM  has  found.     This  official  also  said  that  ; 
he  believed  metrication  costs  should  fall  within  the  range  of 
'normal  change  and  development  costs.    What  has  to  be  remem- 
bered/ according  to  this  official/  is  that  metrication  costs 
are  incurred  only  once/  while  benefits  are  cumulative  and 
should  ultimately  offset  any  costs  incurred. 
'  .         ■  ■  ■  ■         t  ■  - 

.  The  automobile  manufacturers  generjally  have  adopted  the 
philosophy  that  there  should  be  no  budg^  relief  for  metrica- 
tion.    This  means  managers  were  expected  to  gradually  imple- 
ment metrication  plans  and  priorities  within  existing  budgets. 

GM  has  been  able  to  minimize  metrication,  costs  by  having 
conversion  actions  coincide  with  the  deve^lQ-pment  of  new  prod- 
ucts.    In  this  way  the  metrioation  Race  is^^lnf Ij^nced  by  the 
normal  cycles  of  equipment  and  facility  repl^^CT/ent Except 
for  the  costi^  to  convert  tool  roomS/  model  d^^p^gment  shops / 
and  drafting  rooms  when  designing  and  temodel^^^l^^  products/. 


A  :  ■  ■ 

GM  officials  believed  that  metrication  had,  Proceeded  withou-t 
noticeable  cost.  •  > 

When  converting  existing  capital  equipment,  to  metric,"  GM 
has  tried  also  to  improve  the  e,ffidie'hcy  of  the  equipment. 
When  efficiency  was  improved,  most  of  the  conversion  expense 
was  considered  a  capital  improvement  rather  than  a  metrication 
cost.     If  GM  purchased  new  capital  equipment  with  only  metric 
capability,  none  of  the  expense  w^  charged  to  metrication. 

As  far  as  we  could  determine,  no  company  had  established 
a  complete  accounting  system  to  record  the  costs  associated 
with  metrication.     One  autbmo"tiye  official  told  us  that  the 
cost  of  accounting  for  metrication  cost  was  an  added  luxury 
his  company  would  be  reluctant  to  incur,  especially  when  the 
company  was  losing  money.  :  , 

,  /'  ■ 

Each  GM  divisio'n  Was  responsible  for  achieving  the  met- 
•  ric  policy  goals  at  minimum  cos;t.     For  some  divisions  we  were 
told  metrication  cos t^  have  bjsren  so  insignificant  that  it 
would  cost  more  than  its  wor^h  to  account  for  these  costs. 

We  were  told  that  GM  accounts  for  only  those  expendi- 
tures, which  can  be  clearly  identified  as  resulting  from  met- 
.rication;  e.g.. the  ;,c.c^t  of  modifying  .existing  plant  and 
equipment  for  metWc '"pur poses.    Other  automobile  manufactur-" 
ers  generally  did  not  account  for  mel^rication  co^ts.  Offi- 
cials-pointed out, that  GM's  cost  experience,  coupled  with  the 
fact  that  metrication  Was  inevitable,  showed  little  would  be 
gained  by  studyiri^  and  accounting  for  cohvers,ion  costs.  One 
Chrysler  official  told-  ui  that  even  if  his  company  knew  the 
costs  of  going  metric^,  it  would  not  alter  the  company •  s  de- 
cision to  convert'.     He  said  that  because  the  automobile  busi- 
ness is  dynamiefand  continually  changing  its  products,  the 
introduction  of ' metr ics^ with  significantly  hew  products  should 
keep  costs  to  ei. minimum. 

EFFECTS  OF  METRICATION 

To  better  understand  the  impact  of. metrication  on  the 
automotive  industry  we  looked  at  the  following  aspects. 

Procurement  and  suppliers 

The  automobile  manufacturers  buy  goods  and  services  from 
some  "80,0.00  or  more  ficms.  GM  a^J^ne  has  over  47,000  suppli-" 
ers.  Several  lapge  suppliers  .that  we  visited  had  some  exper- 
ience with  metrication  before  1973  but  had  not  adopted  a  pol- 
icy until  the  automobile  manufacturer s  did  during  1973  and 
1974;  'Supplier^s'aid  that,  to  stay  in  business,  they  must  make 


the  product' in  metric  dimensions  if  that  is  what  automobile 
manufacturers  want, 

•  .  *  • 

Surveys  of  supplier  capabilities 

Surveys  by  the  four  automobile  manufacturer s  showed  that 
suppliers  were  involved  with  conversion  in  varying  degrees. 
Some  examples  follow, 

GM  sent  a  letter  to  its  47^000  suppliers  in  October  1973 
stating  it  was  committed  to  using  thfe  metric  system.  The 
rate  of  implementation  would  depend  on  the  introduction  of 
new  parts  and  the  supplier's  ability  to  make  metric  products. 
GM  said  suppliers  responded  favorably  to  metrication  and ''thjat 
giving  them  ample  time  to  prepare  for  new  mode^  changes  was^ 
V, essential  to  minimize  cost  increases  or  delivery  delays.  Sup 
pliers  had  access  toGM's  metric  engineering^  drafting^  and 
testing  standards  as  well  ^s  its  metric  educatipn  program. 

Ford  began  notifying  fastener  suppliers  in  1969  that  it 
needed  metric  fasteners  for  a  metric  engine  it  was  thinking 
of  building  in  the  United  States.     A  company  metric  official 
said  that  about  half  of  those  contacted  at  that  time  were  re- 
luctant to  bid  on  metric  fasteners^  probably  b^ause  they 
were  unfami'liar  with  metric  units.     In  1975  Ford  surveyed  its 
suppliers  to  determine  whether  they  could  furnish  metric 
products  for  1978  models  and^  if  so^  whether  Ford  would  incur 
any  additional  cost.     The  majority  said  that  they  could  pro- 
vide the  products  at  minimal  cost  increases. 

Another  Ford'survey  showed  that  suppliers  could  furnish 
metric  cabs  for  heavy  duty  trucks' at  no  additional  cost. 
However/  Ford  surveyed  truck  owners  and  found  that  they  did 
not  want  metric  fasteners  in  the  truck  because  metric  fas- 
teners might  not  be  readily  available  throughout  the  United 
States.  ,  .  ^ 

Status  of  supplier  conversion. efforts 

Of^ficials  of  three  of  the  largest  automotive  suppliers 
told  us  their  companies  had  the  capability  of  filling  metric 
orders  because  they  had  convertfied  the  necessary  production 


cilities. 


One  supplier  official  commented  that  the  automobile  man- 
ufacturers were  not  converting  as  quickly  as  initially  expec-r 
ted  and  that  his  company  might  have  spent  money  earlier  than 
necessary  anticipating  the  conversion.     He  said  he  would  have 
preferred  that  the  automobile  manufacturers  notify  his  firm 
of  the;  delay  in  their  initial  metrication  schedules  for  pur^ 
chasing  metric  components. 
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Some'  small-  and  medium-size  suppliers  have  received  some 
dual-dimensioned  parts  drawings  from  the  automobile  manu-fac- 
turers,.  'When  they  received  drawings  showing  only  metric 
units^  .they- converted  these  to  customary  measurements  for' 
production  purposes^  making  it  unnecessary  to  convert  equip- 
ment or  train  employees, 

/None  of  the  suppliers  we  interviewed  had  established  a 
date  by  which  company  operations  would-be  predominantly  met- 
ric. '  Suppliers  will  proceed  at  the  pace  demanded  by  their 
^customlers.     As  a  general  rule/  suppliers  planned  to-  convert 
'onJi^y  the  qperations  and  equipment  necessary  to  meet  customer 
demand^  rather  than  convert  their  entire  operations  to  metric, 
suppliers  told  us  that  once  metric  orders  are  predominant ^  a 
decision  to  convert  the  entire  company  may  be  warranted. 

Small  suppliers  saw  no  benefits  for  themselves  in  con- 
verting to  the  metric  system.     The  only  reason  for  converting 
would  be  to*  retain  the  business  of  .the  automobile  manufactur- 
ers.   The  large  suppliers  which  are  multinationals  told  us 
that  they  expect  to  receive  one  or  more  of  the  following  ben- 
efits:    (1)  maintain  sales  and  prof itgbility^   (2)  enhance 
worldwide  communication  in  the  technical  areas^  such  as  engi- 
neer ing  and-  manufacturing^  and  (3)  reduce  the  size  of  inven- 
tories. 

.    Purchasing  documentation 

Cutrently^  GM's  purchase  orders^  invoices^  bills  of  lad- 
ing>  and  other  administrative  documents  show  measurements  in 
customary  and  metric  units 'with  one  exception.     GM's  Fisher 
Body  Division  orders  steel  and  aluminum  only  in  metric  units. 
The  orders  specify  the  metal  thickness  and  widtljpin  millimet- 
ersv and  the  quantity  ordered  either  in  metric  tonnes  or  in 
kilograms.     Suppliers  were  required  to  return  certain  infor- 
mation^ in  both  metric  and  customary  units'^  to  Fisher  Body* 
For  example^  shipping  notices' and  invoices  must  show  the 
actual  weight  of  the  shipment  in  pounds  as  well  as  kilograms, 

Fbrd|s  documentation  may  be  expressed  in  customary  units^ 
metric  units^  or  both^  depending  on  the  part  and  supplier. 
Generally^  Ford  asks  that  shipping  documentation  from  suppli- 
ers be  returned  in  the  same  units  as  sent  out, 

Chrysler  provided  suppliers  with  customary  or  dual  meas- 
urement purchase  orders^  drawings^  and  materials  specifica- 
tions.    Metric  units  by  themselves  were  not  used  because 
Chrysler  d*id  not. want  to  inconvenience  vendors  who  might 
have  problems  working  only  in  metrics.     According  to  a  com- 
pany official^  the  use  of  dual  specifications  gave  vendors 
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the  flexibility  to  handle  Chrysler's  purchase  orders  either 
way.  ^Chrysler  asked  that  shipping  documentation  coming  back 
fr6ih  suppliers  be  in  customary  measurements. 

An  American  Motors  official  told  us  that^  although  Amer- 
?/ican  Motors  had  yet  to  convert  the  inforniation  on  purchase 
••orders  f  mater  ial  specif  ications  ^  invoices^  or  other  adminis- 
trative documents  f  it  did  not  anticipate  any  supplier  prob- 
lems . 

Metrication  at  dealerships 

Automobile  dealers  have  been  involved  to  some  extent  in 
the  sale  and  service  of  metric  cats — either  imported  or  do- 
mestic.    Though  the  dealers  were  aware  of  the  ongoing  meti^ic 
conversion  in  the  automotive  imdustry^  they  had  not  begun  ac- 
tive metrication  programs.     The  dealers  we  visited  had  devel- 
'  oped  no  metric  policies  or  plans  for  converting  their  ser- 
vices/ saleSf  and  administrative  operations.     Nor  had  the 
National  Auto  Dealers  Association  considered  the  issue  of 
metrication.     Most  dealers  believed  metrication  had  not  af- 
fected consumer  buying  decisions  or  car  sales  so  far. 

In  March  1976^  however ^  Gm's  Marketing  Staff  cautioned 
dealers  to  begin"  preparing  to  convert  so  they  could  service 
metric  cars.     It  suggested  that  dealers  acquire  metric  tools 
and  build  up  inventories  of  metric  nuts  and  bolts — fasteners. 
GM  stated  that  some  non-SI-metr ic  tools  now  available  for  use 
on  imported  cars  would  not  work  properly  on  parts  designed  to 
Sl-metric  standards.     Concerned  that  service  technicians  might 
inadvertantly  mix  metric  and  customary  fasteners^  which  could 
result  in  vehicle  damage  or  malfunction  or  personal  injury^ 
the  Chevrolet  Motor  Division  notified  all  its  dealers  in  Nov- 
ember 1975  about  the  special  service  requirements  for  the 
1976  Chevette  due  to  the  use  of  both  metric  and  inch-type 
fasteners  on  thi?  vehicle. 

Most  GM  dealers  saw  metrication  as  just  one  of  the  many 
changes  GM  makes  and  not  as  a  big^.problem.     Dealer  represen- 
tatives told  us  that  they  had  the  capability  to  sell  and  ser- 
vice the  metrically  Resigned  cars  produced  by  GM.     In  their 
opinion,  cil though  ^riieftrication  had  not  affected  consumer  buy- 
ing decisions  or 'sales  of  cars  so  far  ^  they  expected  problems 
in  the  future,     they  believed  that  there  would  be  increased 
expense  for  metric  parts,  labor/  and  operating  costs.  GM 
dealership  personnel  we  interviewed  generally  said  that  cost 
increases  would  ultimately  be  passed  on  to  the  consumer. 
However /  these  dealers  indicated  that  they  hoped  to  keep  costs 
down/oy  converting  only  where  and  when  necessary. 
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Noi^e  of  the  other  manufacturers'  dealers  we  interviewed 
could  cite  any  short-term  benefits  to  their  operations  from 
metric  conversion.     Several  felt  metrication  may  cause  more, 
standardization  of  parts  and  fasteners  in  the  long  run^  which 
^ would  ultimately  decrease  the  size  qf  inventories.  Some 
expressed  the  •opinion  that  the  metric  system  would  be  easier 
to  use.     While  metrication  was  not  expected  to  cause  dealers 
major  problems^  consume?  costs  for  customer  services  are  like- 
ly to  increase  in  the  areas  of  labor ^  parts^  and  inventory. 

Impact  on  mechanics 

The  |>rincipal  impact  on  mechanics  may  be  the  productiv- 
ity lost  from  riot  being  able  to  readily  distinguish  metric 
from  customary  parts  and  f asteners^  and  mechanics*  require- 
ments for  metric  hand  tools. 

Most  of  the  dealers  we'  interviewed  believed  that  metri- 
cation had  affected  or  would  affect  the  productivity  of  mech- 
anics^during  the  beginning  of  the  conversion  period.  Several 
mechanics  said  that  they  had  experienced  problems  in  ident^ 
fying  metric^ from  customary  tools  and  fasteners.     This  agr^s 
with  the  1971  NBS  study  indicating  some  concern  on  labor's 
behalf  that  mechanics  unfamiliar  with  metric  tools  work  more 
slowly  ^nd  less  surely  and  are  therefore  less  prpductive  for 
awhile.     Several  dealers  said"  that  any  increasie  in  cost  re- 
sulting from  productivity  decreases, would  result  in  higher 
service  charges  to  consumers.  ^ 

Dealership  mechanics  are  generally  required  to  purchase 
their"  own  hand  tools.    Mechanics  we  talked  with  had  invest- 
ments of  $35  to  $350  in  metric  tools  and  $3,000  to  $7,500  in 
other  tools.     Several  mechanics  could  not  estimate  what  their 
future  investment  in  metric  hand  tools  would  be,  bub  others 
estimated  that  they  would  need^ to  invest  up  to  $300  for  met- 
ric tools'.     However,  an  official  of  the  United  Auto  Workers  ^ 
Union  estimated  that  metrication  would  cost  mechanics  an  ad-  ^ 
ditional  $1,000  to  $1,500  for  tools  and  to6l  boxes.     One  deal- 
ership manager  told  us  that  future  wages  of  their  mechanics 
probably  would  reflect  any  additional  costs  of  metric  tools. 

According  to  an  official  with  the  Hand  Tool  Institute , 
a  trade  association  which  represents  the  hand  tool  industry, 
many  manufacturers  -Of  hand  tools  have  the  impression  that 
metric  conversion  is  mandatory  within  a  10-year  time  period. 
Consequently,  domestic  tool  manufacturers  have  begun  to  pro- 
duce metric  tools  even  though  industry  standards  have  not  been 
developed. 

.  I 

Mechanics  generally  agreed  that  metric*  tools  are  avail- 
able.    Some  may  be  more  expensive  than  customary  tools.  We 
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examined  th^  prices  of  metric  tools  at,  a  main  source  for 
mechanics  tools  and  fbund  that  15  of  the  22  metric  tool  sets 
sold  for  the  same  price  as>.  comparable  standard  tool  sets^  4 
^were  more  expensive^  and  3  were  Ipss  expensive.     If  the  tools 
in  the.  15  sets  that  had  identical  prices  wer^e  purchased  indi- 
vidually^ in  eight  instances  the  metric  tools  were  up  to  17- 
percent  more  expensive  than  comparable  standards  tools;  in 
five  caseSy  up  to  27-percent  cheaper ;  and  in  two  cases^  equal 

Automobile  manufacturers  have  taken  steps  to  a'ssist  deal 
ership  mechanics  in  getting  necessary  metric  tools.     For  ex- 
ample: 

I  •  •- 

--Chrysler  Corporation  will  furnish  mechanics  all  the 
necessary  tools  to  serve  the  imported  metric  Colt. 
and  Arjcow  for  a  cost  of  $89,  which  is  lower  than  a 

comparable  set  of  tools  from  a  tool  supplier. 

ii    ^  ' 

■    ■  g 

— GM  has  arranged  with  an  independent  tool  manufacturer 
to  provide  a  metric  wrench  set  to  mechanics,  through 
the  dealership,  at'  a  discounted  price. 

---The  Cadillac  Division  notified  dealership  mechanics 
exactly  what  size  wrenches  and  sockets  were  needed 
to  service  1977  Cadillacs.^    The  cost  of  these  neces-. 
sary  .tools  was  less  than  $50'. 

— Chrysler  and  GM  have  also  prepared,  but  had  not  yet 
distributed,  a  list  of  basic  metric -tools  so  that 
dealership  mecha^nics  are  informed  of  .their  future 
metric  tool  needs.  *  ^        ,  ^ 

— Ford  Motor  Company's  own  line  of  tools  offers  metric 
tools  at  discounted  prices  to  dealership  mechanics. 

Inventories  of  par^ts  and  fasteners 

Dealership  managers  did  not  agree  as  to  whether  most 
metric  parts  and  fasteners  needed  were  readily  available.  A 
GM  official  responsible  for' working  with  dealerships  told  us 
that  one  product^  dealeris  would  probably  have  difficulty  in 
acquiring  is  the  6.3-millimeter  (1/4-inch)  fastener.  He  said 
that  this  fastener  is  only  used  by  GM  in  the  United  States, 
and  most  domestic  fastener  suppliers  buy  their  metric  fas- 
teners from  foreign  manufacturers  where  the  6.3-size  is  not 
used.     Although  few  purchases  of  metric  fasteners  had  been 
made,  many  managers  agreed  that  some  parts  were  more  expen- 
sive than  comparable  customary  parts  and  fasteners.     The  Parts 
Manager  at  one  GM  dealership  said  that  metric  fasteners  are 
mor6  than  twice  the  cost  of  customary  fasteners.     The  GM  of- 
ficial referred  to  above  agreed  that  in  some  cases  metric 
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fasteners  may  be' more  expensive.  Several  dealerships  told  us 
that  consumers  will  pay  for  any  added  cost. 

Dealership  inventories  are  ek tensive .>    For  example: 

—Chrysler  currently  uses  about  150^000.  different  parts 
in  its  car s .  , 

—Each  car  has  more  than  15^000  parts. 

— Inventories  are  maintained  for  6  or  more  yearns  on  mast 
parts .  *  ■  . 

— There "are  approximately  3/500  fasteners  in  each  car. 

^Dealers  generally  said  that  metrication  had  not  affected 
•"inventory  costs  ^o  date.    Current  investment  in  parts  and  fas- 
teners at  three  of^  the  dealerships  we  visited  ranged  from 
$fiO/000  to  $150 /OOO?  'An  American  Motors  dealership  expected 
its  inventory  of  spare  parts  and  fasteners  to  increase  by 
$15,000  to  $20,000  (19  to;  22  percent)  due  to  metrication. 
One  GM  dealer  predicted  that  small  dealerships  would  emcoun- , 
ter  various  cash  flow  problems  if  forced  to  tie  up  additional 
working  capital  in  spare  parts  inventor ies . . 

t-  .  ■  ' 

A  Chrysler  of ficial  said  ; that  metrication  was  expected 
to  require  slightly  larger  inventor ies  for  8  to  12  years  be-  • 
cause  dual  inventories  would  be  needed  until  customary  parts 
were  phased  out.    With  the  increase  in  the  number  of  parts, 
dealers'  space  requirements  may  also  increase.     This  official 
also  said^that  in "  the  long  run,  metrication  should  restilt  in 
fewier  parts  being  needed.     One  Ford ,  dealer  told  us  that  his 
cost  of  acquiring  parts  .inventories  may  increase  because  the 
change  to  metrics  may  require  costly  changes  in  his  computer- 
ized ordering  system.  • 

\  • 

Employee  train j.n^  and  tools 

Metrica^tion  affects  automobile  manufacturers'  employees 
in  several  ways.     Perhaps  the  two  most  significant  are  the 
training  needed  to  understand  metric  measurements  and  the 
cost  of  metric  hand  tools. 

The  industry  position  on  training  employees  in  the  met- 
ric system  is  patterned  after  GM — train  only  those  employees 
who  need  to  know,  in  what  they  need  to  kribw,  and  immediately 
before  they  need  to  know  it.     GM  estimated  that  only  about 
15  percent  of  its  employees  would  require  any  formal  metric 
training  and  that  only  a  few  of  those  would  require  more  than 
simple  instruction  on  linear  measurement.     For  the  large  ma- 
jority, of  employees  who  were  not  directly  affected  by 
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metrication^  GM's  metric  staff  has  distributed  only  metric 
posters  and  booklets.  .  -  '  . 

GM  developed  a  comprehensive  training  program  in  1973. 
Its  competitors  .have  since  recognized  th^e  need  for  ^uch  a 
program.  .  They  worked  through'  the  Motor  Vehicle  Manufacturers 
Association  and  a  consulting  firm  to  develop  a  metric.^  train-, 
ing  package— much  like  the  GM  program — which  is  now  being  used" 
by  automotive-  suppliers  and  firms  in  other  industries.     In  one 
of  GM's  initial  training  experiences^  employees  reacted  nega- 
tively to  training  until  they  became  more  familiar  working 
with  the  metric  units^  which  took  about  6  to  7  months.    'At  one 
facility  we  visited^  GM  was  trying  to  increase  employee 
awareness  of  metrics  by  installing  speed  signs^  bridge  clear7 
ance  signs ^  and  temperature  displays  in  metric  units.  Some 
GM  facilities  had  metric  weight  scales  and  height  gauges  so 
employees  could  weigh  and  measure  themselves  in  metric  units. 

One  of  the  industry's  major  concerns  Involving  emplpyees 
was  the  question  of  who  would  pay  for  metric  hand  tools.  The 
Motor  Vehicle  Manufacturers  Assoc j.aMon  opposes  Government 
'subsidies  for  metric  conversion> /li^i^        it  recognizes  that 
special  consideration  may  be  needeflpifor  certain  problem  areas. 
GM  endorses  this  position  and  re'adily^'admits  that  some  smali 
businesses  may  be  economically  disadvantaged. -Ailfcbrdlng^'t^^  ^1 
GMf  tax  provisioijs  and  employer  practices  already  provide 
mechanisms  for  workers  to  recover  some  metrication  costs.  For 
example/  skilled  trades  workers  under  the  Union  contract  with 
GM  could  acquire  from  the  corporation  the  metric  tools  needed 
to  do  their  jobs.     If  workers  chopse  to  buy  their  own  metric 
tools,  they  may  be  able  to  recover  a  portion  of  this  cost  by 
taking  an  income  tax  deduction. 

The  United  Auto  Workers  Union  policy  on  metrics,  adopted 
in  1973.,  was  that  employers  assume  the  total  costs  of  conver- 
sion and  not  transfer  some  of  the  costs  to  their  skilled  work- 
ers.    The  automobile  companies  were  making  necessary  metric 
tools  available  to  skilled  trade  employees.     According  to  a 
Union  official,  there  had  been  no  grievances  regar<3ing  metric 
tools, . probably  because  metrication  las  just  beginning.  As 
momentum  increases,  however,  the  official  told  us  that  the 
Union  expected  to  take  a  stronger  bargaining  position  to 
protect  its  skilled  workers. 

Inventories  and  identification 
of  metric  items 

Automobile  manufacturers  will  maintain  dual  inventories 
for  many  years  before  customary  parts  are  completely  elimi- 
nated.    In  addition,  they  will  likely  incur  some  costs  for 
identifying  metric  and  customary  parts  to  minimize  mixups. 
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.  GM  officials  told  us  that  they  expected  to  maintain  dual 
inventories  fo;^rl2  or  more  years.     The  company 'was  already 
maintaining  a  diaal  inventory  for  fastenrers^     In  the  long  run, 
GM_ believed  it  would  ^^phieve  an  overall  reduction  in  its  fas- 
tener inventory  because  it  expected  to  reduce  the  number  of 
different  sizes, 

'  .r  '  \ 

Ford  Motor  Company  believed  that  it  may  have  to  maintain 
customary  and  metr.ic  parts  into  the  next  century.     Chrysler  « 
expected  to  have  larger  inventories  for  at  least  the  next  8 
t<!^12  years.     American  Motors  was  not  in^a  position  to  det- 
erinine  how  long  it  would  have  to  maintaiii  dual  inventories. 

One  method  for  identifying  and  conti^.olling  a  dual  inven- 
tory is  color  coding--one  color  for  metric  parts,  another  for 
customary.     Although  some  GM  divisons  used  this  method,  not 
all  divisions  agreed  that  color  coding  was  good  policy.  GM 
told  us  that  color  coding  may  not  be  as  beneficial  as  it^  in- 
itially believed  it  would  be.     At  its  subsidiary  operation  in 
the  United  Kingdom,  for  example,  GM  color  coded  its  metric 
parts  and  fasteners  with  a  zinc  dye;  which  acted  as  a  lubricant 
and  caused  the  metric  fasteners  to  come  loose  or  unscrew  too 
easily.  ^  - 

The  original  i-aitention  for  color  coding  was  to  avgid  as- 
sembly line  worker  confusion.     However  ,  •  according  to  a  GM^f- 
ficial,  U.S.  production  line  workers  have  experienced  no  prob- 
lems in  identifying  customary  from  metric  fasteners  because 
they  worked  with  fasteners  according  to  the  part  number,  not 
by  color.     Color-coded  fasteners  also  were  not  designed  to 
help  service  mechanics  distinguish  between  a  metric  and  cus- 
tomary fastener.     The  color  usually  wears  off  a  fastener 
after  about  5,000  miles  of  driving,  according  to  a  company 
official . 

If  used  for  all  fasteners,  GM's  practice  of  color  coding 
could  be  expensive  when  one  considers  GM  uses  an  estimated 
c20  billion  fasteners  (nuts  and  bolts)  per  year — about  3,500 
in  each  automobile.     A  top  executive  with  one  fastener  manu- 
facturer celling  to  GM  told  us  that  his  company  has  had  in-, 
creases  in  its  production  cost^  of  about  8  percent  because 
of  the  c'ost  of  blue  paint  needed  to  color  fasteners  for  GM. 
This  executive  said  that  his  company  sells  fasteners  by  the  " 
pound  wrth  the  average  price  per  pound  being  about  50  centSv 
He  said  tB^t  GM  was  paying  about  4  cents  per  pound  extra  due 
to  the  coloring  requirement.     He  also  said  his  competitors    .  ' 
have  had  to  incur  the  same  cost. 

Other  examples  of  how  GM  identifies  metric  inveatpry -ex- 
isted at  its  Chevette  engine  plant.     Since  the  plant  had/an 
assembly  line  for  the  Chevette  metric  engine  and  another  -for 
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customary  V-8  engines^  certain  steps  were  taken  to  avoid 
mixups;     Firsts  metric  parts  were  stored  in  tubs  painted  green 
to  match  the  Chevette  engine  assembly  line.    Customary  parts 
were  stored  in  blue-colored  tubs.     Second ^  all  incoming  ship- 
ments of  metric  parts  were  labelled  with  a  preprinted  ''metric" 
label.     Other  techniques  used  were  to  (1)  have  all  vendors 
stamp  a  permanent  metric  marking  on  tool  shanks  and  (2)  either 
color  code  certain  parts^  such  as  the  cylinder  head  valve  key^ 
or  use  special  markings  on  the  part  to  help  identify  it. 

Ford  had  a  similar  situation  in  that  its  plant  producing 
the  "2.3  litre"  metric  engines  for  the  Mustang  II  and  Pinto 
cars  also  produced  other  engines  using  customary  parts  and 
fasteners.     Ford  avoided  the  potential  problem  of  mixing 
parts  and  tools  by  (1)  locating  the  metric  engine  operations 
in  a  separate  area  of  the  plant  away  from  the  customary  en- 
gine operations^   (2)  stamping  or  etching  metric  fasteners 
and  tools  with  the  letter  "M"  or  the  word  metric^  and  (3) 
color  coding  all  metric  gauges  yellow.     Ford  said  the  separ- 
ation of  metric  and  customary  operations  was  a  contributing 
factor  to  what  it  termed  a  successful  metric  changeover  at 
the  engine  plant. 

Engineering  standards  and  djgawings 

Automobile  manufacturers  have  yet  to  develop  accepted 
industrywide  metric  engineering  standards  or  practices.  Man- 
ufacturers generally  were  developing  their  own  which  had  been 
the  usual  practice  in  this  industry.     At  GM  some  interim  met- 
ric standards  for  fasteners^  drafting^  and  materials  had  been 
developed  for  its  U.S. -based  operations.     A  GM  official  told 
'US  that  certain  GM  overseas  divisions  have  different  metric 
standards  than  the  U.S.  operations.     (See  ch.  6  for  a  dis- 
cussion of  standards.) 

Standardization  of  metric  fasteners  was  GM*s  highest 
priority  metric  goal.     It  believed  up  to  95  percent  of  all 
metrication  problems  involved  fasteners.     For  its  U.S.  oper- 
ations^ GM  is  using  the  Optimum  Metric  Fastener  System  adop- 
ted by  the  ANSI.     However^  a  GM  official  said  that  this  fastene 
system  was  not  used  by  all  its  overseas  subsidiaries.  (See 
ch.  7  for  a  discussion  of  fasteners .) 

American  Motors  will  probably  use  many  of  the  metric 
standards  GM  adopts  because  it  has  been  using  various  GM  pro- 
cedures and  standards  for  many  years.     Ford  and  Chrysler  were 
developing  their  own  standards  for  such  items  as  fasteners ^ 
metals ,  tires ,  bearings ,  and  drawings . 
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GM  used  conversion  charts  on  engineering  drawings  (dual 
'dimensioning)^  but  generally  encourages  its  engineers  and 
other  staff  to  discontinue  using  gual  dimensions  as  soon  as 
they  are. familiar  with  the  metric  units.     In  marly  instances 
;6M  believes  it:  is  practical  to  switch'*  to  the  metric  units 
right  away.  ^  ' 

Ford  officials  told  us  -that  their  usual  practice  is  not 
to  use  dual  dimensions  on  their  engineering  drawings  because 
it  is  costly.     One  Ford  official  estiniated  that  lefss  than  10 
percent  of  the  engineering  drawings  released  for  model  year 
1978  Ford  products  were  solely  in  metric  dimensions.. 

•  Chrysler's  current  practice  is  to  provicje  conversion 
tables  on  all  engineering  drawings  except  where  a  specific 
plant  or  vendor  indicates  the  chart  is  not  required.  Chrysler 
believed  conversion  charts  placed  on  engineering  drawings 
would  result  in  the  exact  tolerances  desired  and  would  mini- 
mize costly  supplier  mistakes  due  to  confusion  with  metric 
units.     Chrysler  planned  to  eliminate  dual-dimension  drawings 
by  mid-1979.    American  Motors  officials  told  us  that  the  few 
metric  drawings  they  had  were  in  metric  units  only. 

Tooling  and  machin^es 

Only  a  small  percentage  of  eacli  automobile  manufactur- 
er's  production  tooling  and  machines  had  been  converted  be- 
cause conversion  was  just  beginning  and  metric  production 
could  be  done  with  existing  tooling  and  capital  equipment. 
Ford  found  this  out  when  it  made  its  "2.3  litre"  automobile 
engine  in  Ohio.     Also^  Chrysler  officials  t;old  us  that  most 
of  the  production  of  its  metric  'subcompacts  would  be  done 
with  customary  tooling  and  machinery.  ' 

A  Chevrolet  plant  which  produces  the  metric  engine  for  ' 
the  Chevette  has  converted  toqj  room  machines,  such  as  lathes, 
inills,  and  various  types  <)f  grinders.     Machines  where  close' 
machining  tolerance  was  required  were  modified  by  using  digi- 
tal readouts  having  dual-measurement  scales.  - 

'  According  to  one  GM  official,  only  25  percent  of  its  ma- 
chine tools  would  require  metric  conversion.  He  explained  ' 
that  50  percent  of  all  the  machine  tools  were  not^easurement 
sensitive  and  would  not  require  conversion,  and  t^fl^remaining 
25  percent  would  be  replaced  with  metric  machines  as  they  be- 
came obsolete.  ' 

Some  GM  divisions  opted  early  not  to  try  to  make  special 
metric  tools,  recognizing  that  a  metric  tool  was  not  needed!; 
to  make  a  metric  part.     The  components  of  the  tools,  the  tool' 
drawings,  and  the  clamping  mechanisms  could  be  in  customary 
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measurements/  yet  the  part  produced  could  be  in  metric 
dimensions,  : 

other  GM  divisions  decided  tp  make  metric  tools  immedi- 
ately..   At  .first  these  divisions  found  that  standard  metric 
tooling  components  were  either  not  available  or  available  at 
a  premium  cost  and  at  untimely  delivery  dates.    They  since 
have  found  they  can  buy  what  they  need  at  little  oi^ no  cost 
penalty  as  the  supply  lines  are  filled.  ^ 

GM  has  found  it  important  to  consider  that  a^  machjjne  may 
be  needed  to  work  on  both  customary  and  metric  parts  and  that 
obtaining  a  dual  capability  may  be  desirable  when  purchasing 
new  equipment.     The  use  of  digital  readouts  is  expensive  but 
allows  the  machining  of  parts  to  either  metric  or  inch  dimen- 
sions.    GM  has  found  that  digital  readouts  increase  productiv- 
ity.    Thus,  it  believed  metric  capability  could  be  added. at 
little  or  no  net  cost. 

'  Computer  systems  and  data  bases 

Automobile  manufacturers  have  been  converting  their  com- 
puter systems  to  metric.  Administrative  operations  and  engi- 
neering data  bases  must  be  converted.     Converting  this  data  

involves  changing  technical  handbooks  with  engineering  form- 
ulas and  tables'  and  existing  test  results  already  computer- 
ized in  engineering  "files. 

Ford  began  converting  its  computer  systems  in  1975  but 
was  unable  to  tell  us  what  progress  had  been  made.  Chrysler 
also  began  converting  its  systems  in  1975 — mostly  in  connec- 
tion with  engineering  data.     Problems  encountered  so  far 
include  difficulties  in  identifyfng  data  fields  affected 
by  metric  conversion  and  the  alteration  of  some  preprinted 
forms  to  make  space  for  metric  characters. 

A  GM  official  told  us  that  each  division  is  assumed  to 
be  making  progress  but  he  was  not  able  to  give  us  an  overall 
estimate  of  progress.     The  official  said  that  the  Chevrolet 
and  Pontiac  Motor  Divisions  estimated  it  would  take  two  or 
three  people  1  or  2  years  just  to  convert  a  portion  of  their 
computerized  spring  te^t  calj^culations .     We  were  told  that  one 
of  GM's  subsidiaries  in  the  United  Kingdom^  after  almost  1- 
1/2  years  of  work^  finished  converting  its  administrative 
documentation  system;  i.e./  accounting  records /  purch^ing^ 
and  invoicing.     (See  ch.  18  for  discussion  of  the  computer 
industry. )  - 
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Consumer  information 

Mechanics  and  consumers  may  not  be  aware  that,  a  vehicle 
is  metrically  designed  and  dimensioned  by  visual  inspection 
alone.^    Therefore^  they  must  rely  on  the  automobile  manufac- 
turers* for  information  about  new  cars. 

According  to  a  GM  official/  service  manuals  for  new  cars 
were  dual  dimensioned  if  most  of  the  car  was  metric.     If  only 
a  few  parts  were  metric  the  service  manual  showed  dual  dimen- 
sions only  for  the  converted  parts.     An  official  at  Chrysler 
said  that  the  metric  content  of  its  service  manuals  consisted 
of  some  dual  tables  and  conversion  charts  used  primarily  to 
familiarize  mechanics  and  service  technicians  with  certain 
metric  terms.     He  said  there  was  no  reason  to  make  extensive 
use  of  both  measurement  systems' becaus:e  the  company's  1977 
cars  generally  were  not  of  metric  design. 

The  Chrysler  Corporation  said  that  the  sole  use  of  met- 
ric units  in  operator  manuals  would  depend  on  the  rate  of 
c^onversion  within  the  automot2*Lve  industry  and  the  public's 
knowledge  of  metric  terms.    An  official  said  that  the  opera- 
tor's manual  for  the. 1978  Plymouth  Horizon  and  Dodge  Omni 
showed  metric  units  followed  by  customary  measures  because 
these  were  essentially  metric-dimehdioned  cars.     However /the 
reverse  practice  was  used  for  nonbetr ic|(5^r^ 
the  operator  manual  for  the  1977 '^iymp^fh^^;;^  showed  the 

following  dual  information:  ^  ^^^^^^^  : . 


Item 

Cooling  system  pressure 

Thermostat 

Fuel  capacity 

Maximum  vehicle  capacity 


U.S.  measure      Metric  measure 


16  psi 
195^  F 
18  gal 
1,100  LBS 


(110  kPa) 
(90  C) 
€0.6  litres^ 
(500  kg) 


The  general  practice  at.GM  was  to  show  both  measurements 
in  operators  manuals  if  the  car  had  a  sufficient  amount  of 
metric  components  which  warranted  it.     For  example,  the  manual 
for  the  1977  Chevrolet  Monte  Carlo  and  Vega  cars  showed  only 
customary  measurements  because  these  wiere  not  considered  met- 
ric cars.     The  manual  for  the  predominantly  metric  Chevette 
showed  both  measurements  as  doejs  the  manual  for  the  1977  Chev- 
rolet Impala,  which  was  about  40  percent  metrically,  dimen- 
sioned.   When  both  measurements  were  used,  GM's  approach  was 
to  show  the  metric  measure  first  followed  by  the  customary 
measure  in  parentheses.     Here  are  some  examples  from  a  1977 
Chevrolet  owner's  manual. 
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Item 


Metric  measure 


U.S.  measure 


Gasoline/tank  76.0  1  (20.0  gal) 

•Cooling,  system  17.0  1  (18  qts) 

Wheel  base,  „  2,945'%m  (116.0  ") 

However^  GM  was  not  consistent  in-  its  use  of  measurements 
in  operators  manuals.     In  the  manual  referred  to  above ^  for 
example/  we  observed  that  some  pages  showed  only  the  customa 
measures;  other  pages  showed  both  measures. 

A  certain  level  of  inconsistency  also  existed  in  GM^s 
sales  literature.    Pamphlets  advertising  the  1977  and  1978 
Chevettes/  both  metric  cars^  expressed  the  cars'  dimensions  ' 
in  customary  units  followed  by  the  metric  units  in  parenthe- 
ses.    This  is  the  opposite  of  how  similar  data  was  shown  in 
Chevrolet  operator  manuals  for  metric  cars  as  illustrated 
■  above..  ■  "  ■      - ' ' 

■      ■  7    .  . 

The  practice  used  for  showing  measurements  in  sales  lit- 
erature seemed  to  vary  from  division  to  division.  Regardless 
of  whether  a  car  was  metric'or  not^  advert isements  for  1977 ^ 
Oldsmobiles  showed  customary  measurements  alone.  Literature 
for  three  1977  Cadillac  cars  (only  one  of  which  could  be  con- 
sider.ed  metric)  showed  metric  units  f ollowed^^feaa^Ciystoma^y  .  ' 
utilts;  -  .  .  ,. . , 


^The  Ford  Motor- for  most  1977  and  1978 
models  showed  me^gUrerti^  But  litera- 

ture for  the  metric^di^  Fiesta^  for  example ^  showed 

the  customary  units  i|^p3tl^  by  the  metric  units. 

Legislation  and  reguliafeion 

The  metric  conversion  aspects  of  legislation  and  regu- 
lation will  be  of  concern  to  many  industries  but  especially    '  * 
to  the  automotive  industry.     The  industry  is  highly  regulated 
at  the  Federal^  State,  and  local  levels.     Many  of  the  regula- 
tions on  motor  vehicles,  such  as  those  involving  emissions 
contrplr  energy  conservation,  Sjpise  control,  and  safety,  spec- 
ify units  of  measurement.  ^  * 

A  mutual  concern  for  both  the  regulator  and  the  regulated 
would  be  the  selection  of  metric  values  that  are  rational  re- 
placements for  the  customary  *units.     The  regulator  will  not 
want  to  see  the  performance  levels  of  standards  eroded  by  a 
mere  change  in  measurement  units.     Nor  will  the  regulated  want 
to  haye  performance  levels  tightened  because ' numbers  are  roun- 
ded off  in  the  conversion  process. 


> 
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Using  a  different  mebric  speed  as  a  basis  for  conducting 
vehicle  crash  tests  could  have  drastic  effects.     Crash  tests 
are  required,  by  th©  National  Highway  Traffic  Safety  Adminis- 
t.rationy  Department  of  Transportation^  to  prove  the  accept- 
ability of  new  and  existing  car  designs.     If  30  miles  per  hour 
(the  currenttesting  basis)  is  converted  to  metric^  it  becomes 
48  kilomet(^^^^.>liour .     Several  industry  officials  were  con- 
cerned thai^^l^rV  could  be  a  temptation  to  round  this  figure 
to  50  l(:^loiti^p^4^  per  hour.     However^  the  difference  in  energy 
of  a  barrier  iml^act  between  48  and  50  kilometer s  per' hour  is 
exponential  and  might  possibly  require  complete  reengineer ing 
of  the  vehicle  to  meet  the  more  stringent  limits. 

The  Motor  Vehicle.  Manufacturers  Association  believed  each 
measurement  in  a  motor  vehicle  regulation  would  have  to  be 
examined  carefully  before  decisions  can  be  made  to  convert 
to  realistic  metric  values,     it  also  believed  that  regulators 
should  avoid  promulgating  rules  until  enough  expertise  is  de- 
veloped to  permit^an  orderly  transit^ion  to  metrics  without 
causing  unintentional  penal ties  on  affected  parties  and  that 
changes  should  be  coordinated  with  those  affected. 

conclusions' 

Because  of  its  influence  on  the  U.S.  economy/  the  auto- 
motive industry's  decision  to  convert  to  the  metric  system  is  . 
having  a  major  impact  on  metrication  in  t-he  United  States.  / 
Many  suppliers  and  others/  such  as  dealers^  mechanics^  employ- 
ees/  and  the  publiCf  are  beginning  to  or. should  begin  to  feel 
the  •impact  of  metrication. 

Suppliets  to  the  automotive  manufacturers — GM  alone  has 
about  47/000 — generally  are  converting  whatever  is  necessary 
to'  supply  the  ^automobile  manufacturers  vtith  metric  products. 
Most  groups  being  affected  by  the  automotive  industry's  de- 
cision to  convert — e.g./  suppliers^  automobile  dealers^  mech- 
anicS/  labor  unions — saw  no  necessity  to  convert  nor  benefits 
to  be  gained.     Any  benefits  to  be  gained^by  going  metric  ap- 
pear .  to  apply  primarily  to  the  automotive  manufacturers  and 
large  suppliers  having  multinational  operations. 

Automobile  manufacturers  claimed  that  using  one  measure- 
ment system  throughout  their  global  operations  would  poten- 
tially offer  many  benefits.     Potential  benefit-s  included  the 
simplicity  and  convenience  of  having  their  worldwide  opera- 
tions use  a  single  measurement  system.     Other  potential  ben- 
efitS/  like  reduced  inventor ies  and  increased  standardization^ 
are  potential  future  benefits  but  whether  these  materialize 
remains  to  Be  seen .  ^ 


11-30 


2i4 


.       -  :  -M  will  involve  casts  for  such  things  as  (1) 

equipment  purchasest<j,and  modif ications^   (2)  employee  training^ 
(3)  the  need  to  stock  and  work  with  customary  and  metric 
parts^  and  (4)  changes  to  computer  systems/    Automobile  manu- 

.  facturersy  however /  did  not  kpow  what  their  total  metrication 
costs  would  be.     In  an  attempt  to  convert  at  minimum  cost^ 
their  conversions  are  being  carried  out  in  conjunction  with 
size  and  equipment  changes  that  would  have  occurred  in  the 
normal  course  of  their  operations. 

Conversion  by  the  automobile  manufacturers  was  purely 
voluntary.     No  timetables  had, been  set  by  outside  organiza- 
tions for  them  to  adhere  to.     They  have  been  able  to  imple- 
ment metrication  gradually  over  a  long  period  of  time^  train 
employees  on  a  selected  basis^  and  not  make  wholesale  and 
unwarranted  changes  to  existing  facilities  and  equipment. 
Following  this  approach ^  they  believed  that  the  benefits  from 
conversion  ultimately /wlrtf  outweigh  the  total  costs  to  be 
incurred . 

The  automobile  manufacturer sV  decision  to  convert  to  the 
metric  system  appears  ^to  rest  more  on  their  conclusion  that 
metrication  in  the  United  States  is  inevitable  than  on  a  de- 
finitive comparison  of  benefits  and  costs.     Because  of  its 
high  visibrtityf  the  automobile  manufacturers'  decision  to 
coijjjert  ad<3s  to  the  feeling  tj>dc  the  whole  country  is  conver- 
ting. 

Several  groups  point  to  the  automotive  industry ^  partic- 
ularly the  multinational  automobile  manufacturer s ^  as  leading 
the  way  into  metrication.     While  this  may  be  true^  some  auto- 
mobile manufacturers  themselves  were  many  years  from  becoming 
predominantly  metric.    At  current  timetables  certain  passenger 
cars  and  parts  will  continue  to  be  produced  under  the  cus- 
tomary measurement  system  into  the  1990s.     It  is  uncertain 
when  other  motor  vehicles  and  nona'utomotive  products  the  / 
manufacturers  produce. will  become  predominantly  metric.  Auto- 
mobile manufacturers  have  made  major  conversion  progress,  with- 
out Government  assistance. 

The  automobile  Industry's  experiences  point  out  that  the 
United/ States  can  function  using  two  measurement  systems . 
For  many  years  metric  automobiles  have  been  spld  in  the  United 
States  even  though  the  Nation  is  predominantly  customary. 

The  metrication  progress  taking^  place  in  the  automobile 
industry  could.  be  creating  a  trend  toward  metricatio"n  that 
might  prove  to  be  irreversible  in  t^he  future.     If  this  trend 
continues^  the  United  States  might  find  itself  a  predominantly 
metriG  •country  by  the  end  of  the  century  under  the  current 
national  policy  of  voluntary  conversion.     And  if  this  happens^ 

-  11-31  *  . 


245 


it  will  have  been  largely  due  to  the. actions  of  the 
multinational  firms  which  seem  to  be  the  ones  with  the  most 
to  gain  from  metrication. 
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CHAPTER  12 

METALS  INDUSTRY  GOING  METRIC  RELUCTANTLY 


a?h"e~me"£als~~if^^  " 
customers — automotive^  farm  implement/  and  earthmoving  equip- 
ment companies — many  of  which  are  large  multi-national  corpora 
tions.     Several  large  customers  have  announced  intentions 
to  convert  their  operations  to  the  met^|^ic  system  and  thus 
will  eventually  order  metal  products  made  to  metric  specifi- 
cations.    If  the  metals  industry  is  to  meet  this  demand^  at 
least  a  partial  conversion  to  the  metric  system  becomes  inev- 
itable for  them.     Realizing  this^  metal  producers  were  pre- 
paring for  conversion  and  all  the  ramifications  such  a  change 
would  bring. 

The  metals  industry  generally  believes  conversion  would 
be  costly  with  few  benetits  in  return.     But  because  its  larg- 
est customers  plan  to  convert^  the  industry  is  converting 
reluctantly.     To  minimize  its  conversion  costs^  the  industry^ 
initially  converted  only  those  activities  necessa.ry  to  meet  * 
customer  needs.     But  metal  companies  are  concerned  that  cus- 
tomer demands  for  metric  products  will  occur  too  slowly  and 
result  in  a  prolonged  transition  period  with  two  measurement 
systems  for  the  industry.     Industry  representatives  caution  < 
^  that  a  drawn-out  conversion  would  be  confusing  and  more  expen- 
sive for  the  metals  ^«industry.     Metal  companies  believe  that 
if  the  United  Statesjdfe^^  is  necessary^  a  co- 

ordinated national  plan  must  be  developed  and  implemented. 

In  our  review  of  metrication  in  the  metals  industry^  we 
interviewed  a  number  of  officials  representing  major  metals 
producing  companies^-  metals  distribution  centers^  industry 
trade  associations^  industry  workers^  American  National  Met- 
ric Council's  Metals  Sector  Committee^  and  major  users  of 
metals.    We  reviewed  available  cost  studies ^  industry  trade 
statistics,  industry  standards,  company  position  papers  and 
policy  statements  on  metrication,  and  metric  guides  and  man- 
uals. . 

BAjfcKGROUND  AND  PAST  METRIC  INVOLVEMENT 

Companies  in  the  metals  ijidustry  make  prodiicts  from 
irii^'n,  steel,  aluminum,  »copper ,  lead ,  zinc,  and  other  metals. 
To  date,  steel  and  aluminum  companies  have  been  the  most  in-r 
volved  with  metric  conversion  because  those  metals  are  basic 
to  the  production  of  automobiles  and  farm  equipment.    The  au- 
tomobile industry  by  itself  is  the  major  customer  for  sheet 
and  strip  metal.    Manufacturers  of  such  metal  products  have 
been ^using  the  metric  system  to  a  limited  extent  in  designing 
products  and  manufacturing  activities  for  a  number  of  years. 
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Iron  and  steel  ' 

'  Iron  and  steel  products  are  a  staple  of  our  economy. 
In  1975  iron  and  steel  companies  contributed  $33.7  billion,  or 
2.2  percent,  to  our  gross  national,  product .   „:  ^_  

V   ^        All  major  iron  and  steel  producers  are  members  of  the 
industry's  trade  association — the  American  Iron  and  Steel  In- 
stitute.    Until  1975  the  Institute  was  a  critic  of  metric  con- 
version.    For  example,  in  Congressional  hearings  on  March  20, 
.  1973,  the  Institute  stated,  that  the  industry  would  expend  more 
than  $2  billion  over  a  10-year  period  to  convert  products 
while  receiving  little  benefit.    This  cost  estimate  was  based 
on  a  2-year  study  of  the  impact  that  conversion  would  have  on 
the  steel  industry. 

According  to  the  study,  more  than  95  percent  of  the  in-  ' 
dustry's  products  are  sold  in  the  United  States  and  Canada. 
Thus,  metric,  conversion  would  merely  increase  costs  of  serving 
this  market.     In  fact,  foreign  steel  producers  probably  would 
capture  a- larger  share  of  this  market  because  they  have  lower 
■  qostS;.     Steel  exports  by  American  producers  were  not  "expected 
to  increase  from  metric  conversion  because  high  labor  costs 
generally  make  it  difficult  for  U.S.  producers  to  compete  in 
foreign  markets.  - 

.  ' The -Institute,  which  developed  the  $2  billion  estimate 
using  1971  prices,  stated  that  two  phases  of  conversion  would 
be  necessary.     The  first  phase,  would  be  the  preparation— plan- 
nijig,  training  personnel,  and  purchasing  equipment.     The  sec- 
ond would  involve  the  transition  period  during  which  invento- 
r-ies  would  Uave  to  be  maintained  in  both  customary  and  metric 
measures.     The  estimate  assumed  the  most  favorable  circumstan- 
ces to  conversion  and  that  there  would  be  optimum  coordination 
of  the  changeover.     The  Institute  qualified  its  est'imate  by  -'^ 
pointing  out  that  the  estimate  did  not  include  significant 
additional  costs  that  would  be  incurred  for  mining,  transpor- 
tation, fabrication,  andrelated  activities.    Not  did  it  in- 
elude  costs,  to.  develop  metric  standards  for  the  hundreds  of 
thousands  of  steel  products. 

By  November  1.974  some  major  steel  users  had  announced 
metric  conversion  plans,,  and  the  Congress  was  considering 
metric  legislation.    Asa  result,  the  Institute. reversed  its 
position.     The  costs  of  metric,  conversion  became  secondary  to  • 
supplying  the  needs  of  customers.  - 

In  testimony  before  the  House  Subcommittee  on  Science; 
Research  and  Technology,  an  Institute  official  said: 
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••A  change  to  the^ metric  system  of  measurement  will 
occur  in  the  United  States  on  a  national  basis  in 
the  foreseeable  future.    Major  steel  users ^  such 
,      as  the  ;automotivef . earthmoving  and ^agricultural 

equipment r  business  machine  and  other  industries ^  ' 

have  announced  plans- to  convert  to  tlie  SI  [Inter- 
national System  of  Units]  metric  system  of  mea- 
surement/   *  *  *-'This  facty  more  than  any  other/ 
makes  it  inevitable  that  the  SI  metric  system 
will  eventu'ally  become  the  predominant  system  in 
the  United  States,":   [-Underscoring  supplied,] 

The  Institute^believeda^ national  metric  policy  was|| 
needed  and  a  national  metric  .conversion  board  should  be  es- 
tablished.    While  the  Institute  holds  that  conversion  should 
remain  voluntary^  it  believes  timetables  for  achieving  various 
phases  of  conversion  should  be  a  Board  priority  so  conversion 
/can  be  done  in  the  most  prompty  orderly f  and  economical  fash7 
ion.  /  : 

Aluminum 

The  aluminum  industry 'had  $11.4  billion  o/l  jsales  in  1976, 
Most  alunjinum  companies  belpng  to  a  trade  association  known  as 
the  Alumi"um  Association.     The  Association  told  us  its  members 
believed  that  adoption  of  the;  metr ic  system  was  inevitable. 
In  July  1970  most  Association  members  recognized  the  metric 
system  as  one  which  would,  be  easier  to  use  and  less  subject  to 
error  but  saw  no  advantage  in  adopting  it.     Instead^  they  saw 
costly  problems f  such  ^as 

— education  and  training  of  personnel; 

— conversion  of  engineering  drawings^  technical  lite^a-- 
ture.f  promotional  mater ial^  operating  documents  and 
procedures and  reprograming  of  computers; 

:  .  —replacement  of  instruments ^  gauges/  and  recorders; 

—operating  with  a  dual  system  during  a  transition 
period; 

-:^-^err:ors  and  confusion  during  the  transition;  and 

.--possible^  premature  obsolescence  of  capital  equipment. 

On  tjhe^  oiher  hand/  members  which  operated  in  the  international 
markets; favored  metric  conversion  because  it  would  eliminate 
f or  <t^f^  a  dual  system  of  measurement. 

:     '  ''"^ . .    ■    •     •  ' '    ■  ■  . 
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Copper 


The  Copper  Development  Association  Incorporated 
represents  the  copper  industry.     Membership  includes  most  ma- 
jor mining  companies,  smeltery  and  refiners,  brass  mills,  and 

.-wire-  and  -dable-mills. — According -to  the  Association ,  copper  

companies  have  done  little  in  metric  conversisDn.  Although 
the  industry  favors  soft  conversion,  it  will  adopt  whatever 
measurement  system  becomes  the  accepted  practice  of  its  cus-  ^ 
tomers .  . 

Early  in  1974  the  industry  was  not  advancing  toward  met- 
ric cpnve^sion  because  of  the  lack  of  customer  activity  in 
that  direction.     But  by  June  1974,  necessary  soft  conversions 
were  being  made  without  effort  to  hard  convert.     According  to 
the  Association,  the  copper  industry  stated  that  it  will  con- 
vert to  metric  sizes  when  it  becomes  essential  to  meeting 
customers'  demand.     As  of  December  1976,  however,  metric 
activity  within  the  copper  industry  had  been  limited  to  only  a 
few  metric  orders.     The^customary  measurement  system  remains 
while  the  consensus  of.%he  industry  toward  metric  conversion 
is  wait  and  see . 

Lead  and  zinc 

^     'Companies  have  no  plans  for  metrication  of  most-lead  and 
zinc  products.     These  companies  are  represented  by  two  trad^'l'-J' 
associations,  neither  of  which  has  studied  the  ""imoact  of  met- 
rication on;  their  industries  nor  adopted  a  posit^ion  regarding 
metric  conversion.     The  associadlbs,  however,  ire  est^6p.'sh-  • 
ing  a  joint  metric  committee  to  a'lvelop  a  metri<^  posit^l6^.'  - 

According  to  a  spokesperson  from  each  of  the  trade  asso?j< 
ciations,  most  companies  do  not  favor  metr ication Nbr  dcr"  '^ 
-they  foresee  a  great  deal  of  hard  conversion  for  their  indusU; 
try,  except  for  some  lead  products  which  are  now.  or  may  soonV 
be  produced,  in  metric  units.     Lead  used  in  ammunition  has  b'een 
produced  in  metric  units  for  years.    Other  products  may  be  F  ' 
converted,  depending  on  customer  demand.    As  in  the  ste'el alu- 
minum, and  copper  industries,  the  timing  and  pace  of  convert  « 
sion  depends  on  , customer  demand.  ,</  ?  '. 

CONVERSION  STATUS;     JUST  BEGINNING  ^  ^  -'^ 

Metric  conversion  is  Just  beginning  in  the  steer  arid 
aluminum  industries.     These  industries  have  made  major  prog- 
ress in  planning  for  a  conversion  to  the  metric  'system^nd-"  " 
in  developing  industrywide  metric  standards.     Metric  s^les- 
have  been  minimal  to  the  disappointment  of  steel  and  a^iiminum 
companies  which  by  now  expected  to  have  many  orders  fbr  prod- 
ucts made  to  metric  specifications.     The  remainder  of  'our 


discussion  on  conversion  status' has  been  drawn/pr imarlly  f rOm 
our  revievr  at  steel  and  alumi'nuirt  companies  becaus^e;' the  ^copper  ^ 
lead^  and  zinc  industries  haye  done ^little  to  date  in,  convert- 
ing to  metrics.  *   .  •      .  «  ^  ' 

-Industry-' s  -pl an  -and-approach  '^^^  — — — -i^.   ^ 

Metal  companies  and\associations  have  beg^n  .coordinating 
industry  conversion  ef forts '^throu^h  .ANMG's^  Metals  Sector  Com- 
mittee.    Memberships  on.  this  >Committee;  consists  oi  associ^ations 
or  individual  representatives  of  the  metals  vpro(3ucing  indus- 
try^ fabricators^ '  distributor sjf  major  metal-  usjer  industries ^ 
and  government  agencies>    In  M^arch  1977  this"  Committee  estab- 
lished, a  conversion  plan  for " the  industry  which  divided  the 
conversion  pro(^esis  into  t^  V*  / 


Phase 


MetTi0dtden[:s  are 'ge^nerally  acceptable  for 
,ptpduct|^^  or  processing  tech- 

;.;ni^uep^eiavailaW    or  if  quantity  j.usti- 
.  Jies^^cdtriversrori,.^^^^^^^  Mixed  unit  ordering 

i^  und^irabij^e^^^'b^^  errors  may  result. 

Metric,  or de^cs,^ fere' ^p  in  customary  ^ 

..units.'   .Cu^tMier ydbcumentation  will  be  in 

ihp  units  specif le'd  by  the  customer . 

V^men,  meitic  .orjiie|;s  dominate  they  -will  be 
* jD^oduced  in^metfrld  un>ts\  but  documentation 

to  tH€i  cu'stomeriViri  be  in  the  units  he  spec- 
.••if iel^/.,..:: '  "        '  . 


>Th^ , Cote 
q^c^bn 


'CustoTij^ary  units  phased%ut.     All  orders^ 
product'ion^  ,^nd  cfe)cumen:tation  will  be  in 
.mCLti^ic  \ni^ts  only-.     Customary  unit  orders 
;^wil    be/ un except  , 

an  doe^'not^-have'^  a  timetable  for  ..implementation, 
^e  believed  ^.setting  dates  was  Hjiot  within  its  juris- 
se.ii:  migfirt  subjecij  theMri^ufetry  to  possible 


antitr.ust-^ct^onv;^ ^      notedy  howevecj>y  that  other  countries 
att.em]^t>ini| ;  COT  without  specif  iq.  schedules  faced  many 

cSfbrdinat iwi  'pr^  A  Urider  volunj:ary  conversion ^  phases  I 

and  *3fl;  woula^e  ^rop.onged  for  jp^ny'  year^^  conversion  would 
vary-^wi^elV  fby^'pro'duceraS  and 


^m^tir^^^'convetsion  w:oiLJkJ4 
and'^ihconvenient  to  alfj*  p^o 
^   ^  ihed; 


sers..   The  Committee  believed 
es^arily  costly^  confusing^ 
s  and  :users  unless  a  national 


r  timetable  >^effe  establis 

.    Mbst«<  companies  in  ot 
ich  generally  call  for 
§t  equipment,  necessary* 
quentlyr  entire 'production  liY)e&  and  machinery  were  not  to  be 


fart:\idy  had /metric  conversion  plans 
:ony6rtin.g  only  those  products  and 
io'Weet  customer  demand.  Conse- 


scrapped..   Metal  companies,  included  in  our  study  were  all  in 
phase  I. 

With  one  exception ^  all  companies  we  visited  had  metric 
committees^^structured  at  the  corporate  level  and  endorsed  by 

 tpp„manag_einent  Most_xompanies  .staf fed -t heir-  committees  with 

personnel  from  accounting^  engineering^  legale  manufacturing^ 
-marketing^  and  computer  operations  departments.     MetriS  repre- 
sentatives were  also  appointed  within  each  department.  The 
departmental  representatives  assumed  metric  tasks  in  addition 
to  normal  duties  and  were  responsible^  to  a  metric  coordinator 
who  reports  to  the  corporate  metric  committee. 

Metric  standards 

To  .make  a  smooth  and  uniform  changeover  to  the  metric 
system^  industry  must  agree-on  standard  metric  units  and  engi- 
neering practices^.     According  to  ANMC's  Metals  Sector  Com- * 
mitteev  such  standards  are  needed  to  minimize  transition  cost. 
Wo'rk  remains^  b,ut  major  progress  had  been  made  on  getting 
industrywide  standards. 

Organizations^  such  as  the  American  National  Standards 
Institute  and  the  Amer ican  Society  for  Testing  and  Materials^ 
had  been  developing  metric  engineer ing ^standards  for  the  met- 
als industry.     In  1974  ANSI  issued  two  national  metric  stand- 
ards covering  sizes  of  metal  products.     One  dealt  with  thick- 
ness and  widths  of  flat  metal  products;  the  other  was  for 
rounds  square^,  and  hexagon  metal  products.     Standards  for 
tubular  products— outside  diameter s ,  and  wall  thicknesses  and 
lengths — had  also  been  established  except. for  pipe.     The  Amer- 
ican Society  for  Testfhg^and  Materials  was  developing  standard 
metric  specifications  for  metals  covering  product  tolerances/ 
mechanical  and  physical  properties ,  and  methods  of  testing. 
■  '  ■  ---v^,  • 

The  American  Iron  and  Steel  Institute^ has  been  leading 
the  way  in  developing  standard  metric  units  for  the  steel 
industry,     in  1976  the  Institute  puljlished  a  "Metric  Practice 
Guide"  for  steel  companies.     ANMC's  Metals  Sector  Committee , 
recognizing  the  value  of  having  standard  metric  units  for  the 
entire  metals  industry^  asked  the  American  Society  of  Metals 
to  develop  a  "North  American  Metal  Industries  Metric  Practice 
Guide"  which  would  Ids  phased  on  the  guide  for  steel  companies. 

Metric  products 

Some  metal  companies  were  already  producing  some  flat- 
roLled  sheet  isteel  and  aluminum  in  metrics^  primarily  for 
their aarge  multinational  customers  in  the  automobile  indus- 
try.    The  industry  has  been^able  to  roll  sheet  metal  products 
to  almost  any  thickness  desired.     As  a  result,  metal  companies 
•  '     .  \  ^ 
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say  they' can  sell  flat-rolled  sheets  ii9  preferred  metric 
sizes  at  no  increase  in  prices.    Problems  are  expected^  how- 
ever/ for  shaped  products^  especially  structural  steel  and 
pipe.     For  these  products^  extensive  retooling  may  be  neces- 
sary, and  costly. 

Metal  companies  were  beginning  to  publish  lists /of  stan-, 
dard  metric  products  and  prices.     One  steel  producer.  iriU975 
published  a  catalog  covering  about  80  percent  of  its  product  , 
lines  in  which  metric  products  can  now  be  ordered.  Officials 
with  this  company  said/  however^  that  less  than  1  percent  of 
their" sales  were  metric  orders  at  the  time  of  our  visit  in 
April  1977.     Another  firm  had  distributed  a  list  of  its  met- 
ric prices  for  flat-rolled  sheet  products.     In  June  1977  an 
aluminum  producer  was  the  firsts  to  publish  metric  price  lists 
for  two  automotive  products,. 

ii 

-.    •  ■  ,  '  '  ■  •  '  I 

Presently^  metric  products  represent  a  very  small  part 
of  the  metals  industry.     But,  ANMC's  Metals  Sector  Committee 
believes  1977  was  the  year  metrication  began  in  earnest. 

BENEFITS  QUESTIONABLE 

Major  steel  and  aluminum  firms  see  little  beriefit  in  con- 
vjBrting  ±o  the  metric  system.     Employment  and  foreign  trade 
was  not  se<&h  as  increasing  or  decreasing.     Metric  orders  would 
simply  replace  orders  that  would  have  been  placed  in  customary 
sizes. 

Some  metric  advocates  state  that  one  long-term  benefit 
from  metrication  could  be  a  reduction  in  the  number  of  dif- 
ferent sizes  of  products  through  increased  standardization. 
They  believed  such  a  reduction  would  substantially  offset  the 
costs  of  converting  to  metrics  through  production  and  inven- 
tory economies^  as  well  as  other  savings.     One  of  the  main 
efforts  the  metals  industry  had  undertaken  regarding  metri- 
cation was  the  development  of  metric  standards  covering  pre- 
ferred metric  sizes.     The  industry  hopes  its  concept  of 
preferred  sizes  reaches  enough  metal  users  sp  these  customers 
would  begin  designing  to  these  standards.     But  already  sev- 
eral of  the  country's  largest  metal  users  have  expressed  a 
need  for  metric  sizes  in  addition  to  those  standards  already 
developed.     If  preferred  sizes  are  not  adhered  to  or  are  con- 
tinually expanding^  the  benefit  of  standardization  could  be 
lost  to  the  metals  industry.     A  number  of  metals  industry 
officials  question  whether  a  reduction  in  the  number  of  sizes 
will  really  occur  or  whether  the  situation  will  revert  to  what 
we  have  today  under  the  customary  system — a  proliferation  of 
sizes.    These  officials  say  that  standardization ^  if  feasible^ 
could  have  occurred  under  the  customary  system. 
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^he  metals  industry  believed  the  only  way  metal  users 
would  adhere  to  preferred  size  standards  would  be  to  have 
better  program  leadership  and  coordination  at  the  highest 
levels  of  Government.     The  U.S.  Metric  Board  or  the  Congress 
would  hav.e  to  establish  a  natiiinal  timetable  for  implementa- 
JLipJ_An^__^nsiuxe_J:.hji.t  „  s_wo uld  -be  -s tand a rd  , 


CONVERSION  MEANS  COST  •  ' 

Companies  generally  believed  that  metrication  wauld  be 
..costly,  both  to  mental  producers  and  metal  distribution  cen- 
ters.   As  previously  noted,  the  steel  industry  estimated  met- 
ric conversion  at  $2  pillion.    What  total  costs  will  be, 
however,  are  not  known.     During  our  review  we  found  no  cost- 
benefit  studies  made  by  any  of  the  companies  visited.  Some 
believed  it  does  not  matter  what  the  costs  are  Because  the 
decision  has  been  made  to  convert.     Tracking  metric  costs 
would  3ust  add  to  the  cost.     But  being  cost  conscious,  com- 
panies were  taking  the  least  cost  approach  to  conversion- 
I.e.,  they  were  not  making  changes  unless  necessary  to  pro- 
vide customer  needs.  .  ^ 

Metal  producers  believed  increased  costs  could  be  ex- 
i"^''!^''  'r°"!'P"ter  and  inventory  operations.    They  also 
''^"^^  temporarily  be  adversely  affectid 
with, attendant  cost  increases.     Metal  distribution  centers 
oper^aUons^^  Primary  cost  impact  would  be.  in  their  inventory 

Computer  operations 

Many  steel  companies  had  converted  or  were  in  the  process 
of  converting  their  computerized  ordering  and  biUing  s^^Ss 

easy  task  as  the  following  three  examples  show.  : 

—One  company  spent  1-1/2  years  to  reprogram  its  opera- 
tions .,   Numerous  decisions  on  what,,  metric  codes  and- 
conversion  factors  to  use  and  additiional  •  field  sizes 
needed  had  to  be  made.     Still  unans-vered  was  the  ques- 
tion of  what  to  do  with  historical  data  files.  Sys- 
tems people  say  they  would  require  at  least  2  years  to*' 
prepare  for  modifying  thfe  entire  computer,  data  base. 

-^Another  company  spent  1-1/2  years  on  a  part-time  basis 
reprograming  its  orderrhandling  system. 

--The  third  company  spent  5  months  modifying  its  system 
Once  completed,  a  major  customer  notified  the  company* 
that  future  invoices  would  have  to  show  both  units  of 
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measurement.    Another  9  months  ^of  reprogran\ing  was 
necessary  to  accommodate  this  change. 

Aluminum -company  officials  told  us  that^  although  they  had 
not  converted  computer  systems  yet,  they  generally  expected 

that  this  effort  would  be  costly  and  one  that  would  nieed  to  

be  experienced  by  most  producers  to  some  degree.     Nobody  in 
the  industry /  however /  knew  what  the  total  costs  would  be 
because  these  efforts  were  not  accounted  for  as  metric  costs. 

■  Inventory  operations 

One  metal  producer  expected  that  the  greatest  impact  of 
metrication  would  be  on  its  inventory  operations.  Another 
says  a  dual  inventory  system  would  be  needed  which  would  be 
confusing  and  costly.     Dual  inventor ies  in  metric  and  custom- 
ary measurement  would  be  needed  until  customary  units  had  been 
phased  out.     An  official  with  one  major  metal  producer  noted 
there  were  43  customary  sizes  an^d  28  preferred  metric  sizes 
of  steel  plates.     During  the  transition  period^  inventories 
of  all  71  sizes  would  probably  have  to  be  maintained.  One 
company  marketing  some  metric  sizes  had  already  experienced 
about  a  10-percent  increase  in  the  number  of  sizes  of  a  par- 
ticular product  it  stocked. 

According  to  representatives ^  distributors  can  expect 
significant  cost  increases  in  many  areas  (with  no  attendant 
benefits)  because  of  metrication.     A  typical  steel  distribu- 
tor today  is  likely  to  carry  10/000  different-sized  products 
in  its  inventory.     So  far  there  has  been  virtually  no  demand 
on  these  distributors  for  metals  meeting  metric  specifica- 
tions^ although  this  situation  was  expected  to  change  once 
conversion  momentum  increases  among  metal  users.  Increased 
metric  demand  would  mean  moire  sizes  to  inventory.     More  space 
and  a  method  of  distinguishing  metric  from  customary  sizes 
would  be  required.    .Inventory  turnover  would  be  slower  with 
more  sizes  in  stock;  distributors  would  need  to  invest  sub-  ^ 
stantial  sums  of  additional  capital  to  carry  the  additional 
inventory.    One  very  large  distributor  estimated  its  cdsts 
to  stock  a  modest  range  of  metric  sizes  for  just  one  grade  . 
of  steel  would  be  nearly  $400,000. 

Lower  profits  could  result  if  distributors  were  unable 
to  turn  over  their  metric  inventory.    Timing  would  be  very  im- 
"pdttant.    One  very  large  distributor  in  January  1977  stocked 
three  metric  sizes  of  steel  plate.     The  distributor  made  this 
investment  because  one  of  its  largest  customers  had  announced 

was  converting  most  of  its  products  to  metric  dimensions 
and  it  was  expected  that  the  company's  suppliers  would  need 
metric  steel.     Despite  an  all-out  sales  ef fort ^ • none  of  this 
metric  inventory  had  been  sold  as  of  May  1977.  This 
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distributor  told'us  that  it  had  decided  not  to  order' any  more 
metric  steel  unless  customers  make  specific  requests  and  or- 
ders were  substantial  to  make  it  profitable.     The  distributor 
said  it  was  losing  money  by  not  selling  this  metr iq^inventory 
which  jnust  be  turned  oyer  three  times  per  year  just  to  break 


even 


Productivity 


Representatives  of  steel  and  aluminum  firms  claimed  that 
productivity  would  suffer  during  the  transition  period.  But, 
some  firms  believed  productivity  would  increase  after  conver- 
sion was  completed. 

An  official  at  one  company  said  productivity  during  the 
transition  would  suffer  because  the  total  volume  of  products 
would  not  change,  but  would  be  spread  over  more  sizes.  An- 
other official  believed  th.e  sales  order  entry,  production 
planning,  quality  control,  and  accounting  departments  would 
.be  the  most  affected  next  to  the  production  and  maintenance 
departments.     One  large  aluminum  company  experienced  a  de- 
crease in  productivity  in  its  forging  division  as  the  result 
of  just  a  few  metric  orders.     The  decrease  occurred  because 
workers  were  unfamiliar  with  metric  units.     Productivity  was 
expected  to  diminish  further  while  workers  wei?e  being  trained. 

_         Another  company  experienced  a  metric-related  incident 
having  an  impact  on  productivity.     Temperature  gauges  on  fur- 
naces were  changed  from  Fahrenheit  to  Celsius.     After  the 
change  an- ingot  was  placed  in-a  futnace  to  heat  it  to  a  work- 
able temperature.     The  control  operator  set  the  gauge  thinking 
It  was  still  degrees  Fahrenheit,     Instead  of  a  heated  ingot, 
the  inner  furnace  was  covered  with  molten  aluminum.     The  mis- 
take cost  about  $200,000. 

OTHER  CONCERNS 

Officials  of  the  companies  we  visited  believed  problems 
fr^,i"^  I  t  t'^f^fition  period  of  metrication  could  be  expected 
from  antitrust  laws  and  labor  unions.     A  number  of  officials 
also  expressed,  c^  as  to  the  role  of  the  Federal  Govern- 

ment in  .  the:^  metrication  process. 

Aiit  i  t  r  u  s  t  1  a W  s  • '  I  ' 

Metal  company  officials  meet  through  industry  associ-  ' 
^fiTfv,      5       metrics,  but  discussions  remain  general.  Usu- 
ally they  do  not  make  agreements  because  of  antitrust  fears  i 

Ltitru^Kl'^'''^'i°:^K^''  °'  ^^'^  not  contain  reliJ?'l4 

be^'a^^^'ul'if  thefr  conduc^?'"''^'  ^^^"^^  '^'^^^^  ^^^^  ^"^^-^ 


12-1'0' 


257 


ERIC 


The  ANMC  Metals  Sector  CommitteiB  favors  a  timetable  for 
a  smoother  and  less  costly  metric  conversion  between  and, 
within  industries^     This  Committee  will  not,  however,  estab- 
lish timetables  for  its  industry  as  this  could  be  const/rued 
to  be  an  antitrust  violation.     According  to  a  representative 
on  the  Committee^  the  industry  was  worried  about  reports  of 
"ijicTease^^ 

industry  meetings  on  metric  matters.     One  report  specifically 
cited  the  concern  of  antitrust  officials  that  meetings  to  set 
standards  for  metric  conversion  could  present  an  opportunity 
for  large  companies  to  reach  agreements  t^hat  might  result  in 
unfair  competition  to  small  businesses/    The  Committee  repre- 
sentative told  us  that  antitrust  concerns  would  delay  conver- 
sion progress  in  the  metals  industry  until  they  were  allevi- 
ated. 

The  Legal  Department  of  one  steel  company  belieived  it  was 
an  antitrust  violation  to  deprive  customers  of  choice^of  prod- 
uct size  through  standardization.    This  view  was  shared  by 
officials  at  another  company.     They  believe  neither  industry 
nor  individual  companies  can  decide  to  limit  its  product  lines 
to  a  few  specific  metric  sizes  and  discontinue  making  custom- 
ary sizes  without  facing  possible  suits  for  antitrust  vio- 
lation. 

■Labor  unions 

The  United  Ste^^jbfkers  of  America  represents  workers 
in  .  22  industrial  groMw?  including  steel  ^  aluminum^  and  cop- 
per.    This  Union  did^f^t  have  a  written  metric  policy;  but  it 
endorsed  the  national  pbl icy  of  the  American  Federation  of 
Labor-Congress  of  Industrial  Organizations/  which  in  effect 
says  that  metric  programs  must  reimburse  workers  for  the  cost 
of  any  metric  toolS/  provide  training  at  no  cost  to  the  wbrker> 
and  not  interfere  with  the  seniority  system*    This. policy  also 
emphasized  that  consideration  must  be  given  to  older  workers 
who  might  have  a  more  difficult  time  learning  the.  new  system 
and/  consequently^  may  show  deter ioration  in  job  performance 
compared  to  younger  workers.     The  United  Steel  Workers  of 
America  would  not  oppose  metric  conversion  as  long  as  the 
above  concerns  were  dealt  with. 

Presently^  metail  producers  are  processing  the  limited 
number  of  metr ic  order s  they  receive  by  first  converting  them 
to  customary  units.     Production  departments  then  fill  the 
orders  without  the  workers  knowing  the  orders  called  for  met- 
ric dimensions.     Plans  were  to  continue  this  approach  until  / 
metric  orders  are  predominant  or  a  metrication  plan^i-^is  estab- 
lished.    Metric  orders  would  then  be  processed  in  metric 
units.     Many  companies  are  now  preparing  plans  for  educating 
and  training  employees.    As  expected/  methods  of  training  and 
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approaches  varied^  but  most  companies  plan  to  train  employees 
as  necessary  and  just  before  conversion.    Pew  employees  have 
received  training  thus  far. 

Officials  at  one  company  pointed  out  that  it  may  be  dis- 
criminatory if  only  certain  employees  receive  training.  Con- 
sequentTy^  this  company  planned  to  train  all  employees  when 
appropriate.    Most  large  companies  had  not  yet  considered  the 
issue  of  providing  metric  tools  to  their  workers. 

A  Uniop  official  told  us  that  conversion  is  not  going  to 
be  as  easy  as  many  believe.     The  Union  recently  conducted  a 
metric  training  exercise  for  selected  production  workers,  and 
the  result  was  utter  confusion.  > 

'  Goiirernment  *s:"  role  ' 

. —  \ — :   ■  \ 

\  Officials  at  several  companies  believe  a  U.S.  Metric 
Boated  is  necessary  to  assure  a  successful  metric  conversion. 
One  official  said  the  Board  c6uld  acceflerate  conversion  by 
recommending  revisions  to  statutes  that  limit^or  impec?^  con- 
version.    Also,  the  Board  could  provide  leadership  and  direc- 
tion^.   On  the  other  hand,  Another  official  felt  a  BoarlS  would 

^be  "too  little,  too  late."    He  believed  any  problems  or  con- 
cerns should  be  worked  out  within  the  industry  by  means  of 
trade  and  technical  associations  or  individual  companies. 
Yet  another  official  believed  the  Bpard  would  have  little 
authority  and  no  Compulsory  powers  under  the  existing  Metric 

.^Conversion  Act. 

CONCLUSIONS •  . 

■  '  J* 

■  •    •  .  »■  ■■    .  '  .  •  . 

The  metals  industry  was  being  drawn  into  metric  conver- 
sion by  its  customers-g|articularly  by -the  automobile  indus- 
try which  is  the  major liser  of  sheet  and  strip  metal.  To 
<3ate,  however,  only  a  dfew  operations  have  actually  been  af- 
fected because  the  metric  products  being  asked  for — mostly 
sheet  aind  strip  metal — ^can  be  manufactured  largely  with  ex- 
'istiritr  equipment  and  prbcessest    Therefore,  the  metals  indus- 
try has. concentrated  on  plapnifig  for  what  ultimately  seems  to 
be  an  inevitable  conversion  for  them,  with  the  main  emphasis 
directed  to  establishing  metric  Standards  and  preferred  sizes. 

Metals  producers  and  distributors  see  problems  and  higher 
costs  stemming  fr.om  conversion  with  few  benefits  for  them. 
What  the  total  tfost  to  this  industry  would  be  is  unknown  be- 
cause it unclear  what  would  happen  during  conversion,  ifhp 
knowns,  .  such,  as  cujstomer  demand;  the  use  of  preferred' metri</ 
sizes,  and  \the  duration  of  the  conversion  period,  will  deter- 
mine the  ultimate  cost. 
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If  costs  and  benefits  to  the  metals  industry  only  are 
considered^  perhaps  the  industry  should  not  convert  to  the 
metric  system.  However^  if  the  industry's  customers^  par- 
ticularly the  major  ones^  ask  for  matecial  in  metric  meas- 
urement, the  industry  producers  will  need  to  convert  or  they 
may  lose  business.  Furthermore,  -if  customer  demands  for  met- 
^Tc^pYoauclTs"©^^^ 

with  two  measurement  systems  would  result  for  the  industry. 
If  a  drawn-out  conversion  were  to  occur,  it  would  add  to  con- 
fusion and  make  conversion  more  expensive  for  all.those 
associated  with  the  metals  industry. 


si 
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CHAPTER  13 


TIRES  SIGNAL  CONVERSION, 

IN  THE  RUBBER  INDUSTRY 

Officials  of  the  rubber  industry  generally  believed  that 
a  conversion  to  the  metric  system  is  inevitable  for  them.  Be- 
cause the  automobile*  industry — the  rubber  industry's  biggest 
single  customer — has  begun  to  use  metric  tires  on  some  of^its 
new  passenger  cars,  rubber  manufacturers  were  beginning  to 
produce  some  metric-size  tires  to  meet  this  customer  demand. 
There  appeared  to  be  no  significant  mfetric  activity  in  the 
nontire  segment  of  the  industry..  ' 

Officials  generally  bejieved  the  industry  will  receive 
no  significant  benefits  due  to  metrication •     Increased  stand- 
ardization of  tires  was  hoped  for  but  seemed  unlikely  to  oc- 
cur.    The  industry  was  moving  slowly  and  deliberately,  looking 
for  ways  to  implement  metrication  and  minimize  conversion  costs 

Industry  sources  say  that  proper  tire  inflation  is  the 
most  important  consideration:  in  tire  safety  and  mileage. 
However,  with  different  inflation  pressure  requirements  for 
comparable  metric  and  customary  tires,  and  with  the  introduc- 
tion of  a  new  metr ic  unit— kilbpascalsr — for  infla.tion  pres- 
sure to  replace  the  familiar  pounds  per  square  inch,  the  pro- 
bability of  tire  over-  or  under-inflation.  is  increased. 

Industry  and  Government  must  coordinate  their  efforts  to 
identify  and  minimize  any  potential  negative  impact  metrica- 
tion of  tires  could  have  on  consumer  safety  if  this  industry 
converts.    Persons  who  buy  tires,  as  well  as  those  who  sell 
and  service  them,  will  need  to  be  educated  regarding  the  safe 
and  proper  use  of  metric  tires  and  units  for  inflation 
pressure.^      ^  '  .  .  ^ 

We  focused'  bur  review  in  this  industry  on-^passenger  car 
tires  because  they  are  a  jgajor  pact  "of  the  industry 's  busi- 
ness.    We  met  with  ofi^fl^ffiLj^  of  b^^h  large  and  ;small  manufac- 
turers of  rubber  produc^nK^jf)  service,  or  ship 
these  products;  industry/^^^^  labor  repre- 
sentatives.   W6  atso  ii?ti^'rviewed,,^S^^^r^  rep- 
resentatives responsible  toiiOr  d^n^           about  tire  satfjety. 
We  reviewed'  ayailable  cost^  studieii^/fcort^^^       plans  and  ;ppj^--  / 
cies,  standards,  and  metric  gui^es^nd 'manuals,-  ^  \  ■  _ 

CHARACTERISTICS  OF  THE  INDUSTRY      /  ^   -  >  ^  "  -^i^V^ 

•  ..•    •  •  •  •■'/•/  -  ^r.-'/r:y^^^^^ 

Sales  of  rubber  products  were  about  $19' tj^llibh^Vi^^^^^^ 
510  billion  of  which  were  shipments  of  tires  ^hd  inrii&r' tubes. 


Industry  products  include  tires  and  inner  tubes^  footwear^ 
^industrial  hoses  and  belts ^  molded  and  extruded  products^ 
latex  foam  rubber  pr.oductSy  oil  seals^  and  various  other 
products.     The  larger  producers  in  the  industry  are  multina- 
tional corporations. 

,  *  ^ 

Most  products  made  by^this  induiStxy  are  component  parts; 
i.e./  they  are  incorporated  in  products  of  other  manufacturing 
industries.     The  dimensions  of  these  products  are  usually 
controlled  by  the  designer  of  the  end  product.  Consequently^ 
according  ^to  the  Rubber  Manufacturers  Associat^ion— a  trade 
association  whose  membership  represents  approximately  >90  per-- 
cent  of  U.S.  rubber  consumption^-the  rubber  industry  was  noti- 
in  a  position  to  voluntarily  change  to  the  metric  measurement 
system.  .  ' 

The  rubber  industry  is  very  dependent  on  sales  to  the 
automotive  industry.     (See  ch.  11  for  a  discussion  of  the 
automotive  industry. )     The  Motor  Vehicle  Manufacturers  Associa- 
tion in  1976  estimated  that  the  rubber  industry  had  about  $6 
billion  in  shipments  to  the  automotive  industry^  most  of  which 
represented  -  passenger  car  tires.     Tires  are  sold  to  automobile 
manufacturers  as  original  equipment  on  new  vehicles  and  to 
retail  outlets  and  merchandisers  as  replacement  tires.  Re- 
placement tires  accounted  for  about  7b  percent  of  all  tires 
produced.  ^  ♦ 

CONVERSION  STATUS:     AUTOMOBILE  TIRES 

 '  ^  '   ■  ^  •       ■  ^  ^ 

Metric  tires  are  not  entirely  new  to  the  U.S.  tire  mar- 
ket.    There  are  a  number  of  European  metric  tires  which  have 
been  used  mostly  on  imported  vehicles.     Since  January  1968 
these  imported  metric  tires  had  to  meet  the  same,  safety  and 
labeling  requirements  as  domestically  produced  tires. 

The  rubber  companies  have  known  how  to  produce  metric 
<ires  for  years  because  they  have  subsidiary  plants  in  other 
countries.     These  companies  could  have  produced  them  in  this 
country  except  for  the  lack  of  demand.     The  automobile  manu- 
facturers  determine  which  tires  will  be  used  on  new  vehicles 
and^  consequently y  they  have  been  the  ones  initiating  the 
demand  for  metric  tires.     Because  most  tires  are  used  to  re- 
place those  which  wear  out^  customary  tiires  will  be  needed 
for  many  years^  even  if  a  conversion  'is^made. 

When  General  Motors  introduced  the  Chevette  in 
1975r  it  was  the  first  U.S. -made  automobile  to  use  metric 
tires  as  original  equipment.     Metric  tires  were  used  because 
the  Chevette  was  designed  in  metric  by  a  GM  subsidiary  in 
West  Germany.     When  the  car's  design  was  brought  to  the 
United  States^  certain  changes  were  made  to  satisfy  U.S. 
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environmental  and  safety' irequirement^r  but  no  changes  were 
made  to  the  tire  size.     GM  has  said  that  beginning  with  its 
1978  models^  any  substantially  redesigned  car  will  specify 
a  hew  kind  of  metric  tire  as  original  equipment. 

Chrysler  Corporation's  1978  front-wheel  drive  subcom- 
pactSf  Omni  and  Horizon^  were  its  only  passenger  cars  for 
which^etric  tires  had  been  developed.     A  company  spokesper- 
son said  that  Chrysler '  s -future  .demand  f^^-ifirne trie  tires  would 
dqpend  on  many  factors^  including  natio^^-me tr ic  policy,  and 
the  reaction  of  tire  producers  and  consffifers.     To  our.  know- 
ledge/American Motors  ajid  Ford  were  not  using  the  new  metric 
tires  on  1978  models. 

Tire  safety  standards 

The  National  Highway  Traffic  Safety  Administration, 
Department  of  Transportation,  is  responsible  for  developing 
tire  safety  standards.     The  Safety  Administration  had  estab- 
lished Motor  Vehicle  Safety  Standard  i09  affecting  metrica- 
tion of  passenger  car  tires  wh^ch  specified  the  allowable 
tire  dimensions,  labeling  requirements ,  and  laboratory  tests 
for  bead  1^/  seating,  endurance,  and  high-speed  performance 
for  new  pneumatic  tires.     It  also  establ ished  load  ratings 
for  tires;  i.e.,  the  maximum  load  tires  may  carry  at  given 
inflation  pressures. 

The  Safety  Administration  has  apprdved  over  300-  differ- 
ent gizes  of  imported  metric  tires  since  1967.  These 
imported  tires,  like  domestic  tires,  must  conform  to  safety 
performance  requirements  expressed  in  customary  units  of  meas- 
urement.    For  example,  air  inflation  pressure  requirements 
in  the  Standard  are  expressed  in  pounds  per  square  inch  (psi) 
and  load  rating  requirements  are  expressed  in  pounds. 

With  the  introduction  of  the  Chevette,  GM  sought  immedi- 
ate approval  of  a  new  metric  tire,  according  to  Safety  Admini- 
stration officials.     The^gency  approved  the  tire  used  on,  the 
Chevette  against  existing -customary  requirements.     It  did  not 
develop  metric  requirements  for  evaluating  the  tires  because 
this  would  have  been  time  consuming,  thereby  delaying  the 
car's  introduction.     It  also  required  that  the  labeling  on 
the  metric  tire  sidewalls  be  only  in  customary  units. 


Anticipating  further  requirements  from  the  automobile 
manufacturers  for  metric  tires,  the  rubber  industry  in  April 


~ — '■  \ — '^^^ 

VBead  means  that  part  of  the  tire  made  of  steel_  wires, 
wrapped  or  reinforced  by  ply  cords,  that  is  shaped  to  fit 
the  rim. 
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1976  petitioneld  the  Safety  Administration  to  amend  Standard'  -^^^^ 
109,    They  wanted  permission  to  produce  a  new  series  of  metric' 
tires  known  as  'T"  type  tires  ("P"  meaning  the  tire  is  for  a 
passenger  car ), .     The  industry  also  wanted  the  Standard' amended 
to  permit  the  expression  of  tire  j|bad  ratings  in  kilograms 
rather  than  pounds  and  inflation  pressures  in  kilopascals  ' 
(kPa)  rather  th^n  pounds  per  square  inch.     (A  pound  equals' 
2.2  kilograms^  and  1  psi  equals  6,895  kPa.)  J 

One  major  tire  manufacturer  said  that  adopting  the  pro- 
posed P-metric  tire  sizing. system  could.be  a  step  toward 
achieving  a  greater  degree  of  international  standardization 
of  tire  sizes^  developing  improved  tire  sizing  systems/  and 
establising  .  industry  standards  governing  sizes  and  loads  for 
small-size  tires.  ^ 

The  charts  on  the  following  page  illustrate  the  size 
designations  for  a  typical  alpha-numeric  tire  and  the  size* 
designations  adopted  for  the  P-metric  series.     The  P-metric 
tire  size  designations  confprm  to  international  size  designa- 
tions agreed  to  by  the  International  Organization  for  Stan- 
dardization. 

•  t_ 

One  multinational  rubber  corporation  questioned  the  '  , 

wisd.pm  of  adopting  the  P-metric  tijte  sizes.     This  corpora- 
tion believed  that  the  present  alpha-numeric  system  for  tires 
is  well  understood  by  the  public  and  has  proven  quite  work-t 

.able.     In  a  letter  to  the  Safety  Administration^  the  corpora- 
tion stated  thjat^  in  its  opinion^  the  ISO  agreements  would  not 
meet  the  prime  objective  of  tire  sizing  standardization  with, 
the  rest  of  the  world  because  there  was'  no  international 
agreement  on  the  subject  of  tire  load  and  pressure.     T/he  cor- 

.  proration  further  stated  that  the  substantial  cost  involved 
in  converting  from,  the  present  alpha-numeric  tires  to  tWk 
proposed  P-metric  tires  would  be  passed  on  to  the  American 
public.     Finally^  \he  corporation  said  that  conversion  would 
lead  to  a  further  proliferation  of  tire  sizes  in  the  market- 
placis  and  confuse  the  public. 

Industry  repteseiitatives  said  that  the^  Safety  Administra- 
tion was- inconsistent  with  the  use  of  metric  terms..   For  ex- 
ample^  the  proposal  listed  .the  accepted  tolerance  for  the 
maximum  width  of  metric  tires  in  inches  rather  than  in  milli- 
meters.    Both  an  automobile  manufacturer  and  officials  of  the 
Rubber 'Manufacturers  Association^  in  their  comments ^  recommen^ded 
that  the  agency  be  consistent  in  using  measurements  in  the 
Standard.     They  suggested  that  the  Standard  show  the  equival- 
ent (rounded)  customary  values  following  metric  valdes;  e.q./ 
'V(35  psi)"  following  "240  kPa." 
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*   Alpharuium^        tire  size  designation 


V.  X 


R 


78 


4 


13 

L.. 


RIM  DIAMETER 
IN  INCHES 


I  APPROXIMATE  HEIGHT/WIDTH  RATIO 

'(OTHER  RATIOS  ARE '70,   60,  AND 
50)   REFERRED  TO  AS  SERIES 


■  RADIAL  CONSTRUCTION 

(NO  LETTER  IS  SHOWN  FOR 
BIAS  &  BIAS-BELTED  TIRES) 

■ALPHABETICAL  LETTERS  USED  TO  IDENTIFY  LOAD/TIRE  SIZE 
(THE  LOWER  THE  LETTER, -THE  SMALLER  THE  TIRE  SIZE) 


P-metric  tire  designation 


155 


/ 


80 


R 


13 


-RIM 
DIAMfiTER 
IN  INCHES 


L— CONSTRUCTION  INDICATOR 
R  -  RADIAL 
B  -  BIAS  BELTED  .  .  • 
D  -  DIAGONAL 


I  RATIO  OF  THE  TIRE 

HEIGHT  TO  THE  WIDTH  (OTHER 
RATIOS  ARE  75,  70,  65,  60, 
ETC.  ) 

-WIDTH  OF  TIRfe-  IN  MILLIMETERS  FROM  SIDEWALL' 
TO  SIDEWALL   (THIS  NUMBER  ALWAYS  ENDS  IN  5 
AND  IS  IN  10.  MILLIMETER  INCREMENTS) 


—TIRE  TYPE   ("P"   IDENTIFIES  PASSENGER  CAR  TIRE) 
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In.  March  1977  the  Safety  Administration  approved  the 
manufacture  and  sale  of  2L  p-metric  tire  sizes.     Some  perform- 
ance requirements  and  test  specifications  were  also  amended 
in  metric  measurement  but  th^e  new  metric  tires  were  required 
to  meet  the  same  safety  performance  levels  as  for  customary 
tires.     The  rubber  industry  expected  to  coordinate  with  the 
Safety  Administration  on  the  approval  of  additional  sizes  of 
P-metric  tires  which  industry  believed  will  be  needed. 

In  its  final  ruling  on  the  industry  proposal^  the  Safety 
Administration  did  not  adopt  industry  suggest ions  for  showing 
metric  units  in  its  safety  standards  followed  bjr  the  customary 
equivalent.     The  agency  believed  that  the  metric  and  customary 
units  that  would  otherwise  be  shown  are  not  exact  equivalents 
and  that  showing  the  rounded^alues  could  only  lead  to  con- 
fusion concerning  the  test  conditions  or  performance  levels 
required  by  the  Standard. 

However^  the  Safety  Administration  aidopted  a  different 
posture  pertaining  to  the  use  of  both  units  oh  tire  sidewall 
markings.     In  the  final  ruling  it  required  that  the  metric 
inflation  pressure  and  load  rating  on  metric  tire  sidewalls 
be  supplemented  by  customary  equivalents  rounded  to  the 
nearest  whole  number.     The  agency  believed  that  the  use  of 
both  markings  on  the  tire  'sidewall  (as  opposed  to  putting  them 
in  the  standard  itself)  would  be  of  substantial  benefit  to  the 
consumer  without  introducing  confusion.     In  fact/  the  agency  • 
concluded  that  consumer  confusion  would  probably  be  increased 
by  the  absence  pf  dual  labeling  on  metric-series  tires.  The 
following  is  an  example  of  what  the  new  markings  look  like  on 
P-metric  tires. i  . 


The  new  sidewall  labeling  applies  only  to  P-metric  tires. 
Customary  and  imported  metric  tires  (other  than  P-metric) 
will  continue  to  show  only  the  old  markings  and  be  tested 
against  customary  requirements.  '    j  . 

Worldwide  tire  standardization  '     .  ^ 

The  P-metric  tires  have  been  approved\by  ISO  as  the  in- 
ternational metric  standard  for  tires.    -Because  the  U.S. 
automobile  manufacturers  were  interested  in. worldwide  inter- 
changeability  of  automotive  parts /  establishment  of  metric 
tire  standards  was  a  step  toward  that  goal.     But/,  according  to 
the  Safety  Administration  and  rubber  industry  officials ^  com- 
plete worldwide  standardization  may  never 'mater ialize  because.^ 
marketSr  road  conditions^  and  regulatory  requirements  differ 
from  country  to  country. 

■  •  •     ^  ■  ^ 

Several  industry  officials  told  "us  that  dif f erences^n 

tire  testing  philosophies  stand  in  the  way  of ^worldwide  t|re 

standardization.     In  Europe  tires  are  tested  for  the  maxii^um 

speed  of  the  car  they  will  be  used  on.  -Such  a  high-speed 

test  for  flat-out  performance  was  not  required  in  the  United 

States.     A  Safety  Administration  official  sa^  that  U.S. 
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safety  tests  for  tires  are  much  more  stringent  than  those  in 
other  countries.    U.S.  requirements^  for  example ^  specif ied 
a  high  speed  testing  of  tirea  but  for  a  longer  duration  than 
other  countries  required^  and  a  test  to  assure  proper  strength 
in  the  tire  coxds  and  sidewalls. 

A  proposed  requirement  by  the  European  Economic  Commu- 
nity that  every  tire  size  imported  into  the  community  be  certi 
fied  before'  importation  could  also  present  a  problem.  This 
requirement/  if ^adopted/  would  mean  that  expensive  and  time- 
consuming,  testing  would  be  necessary  before  U.S.-made  tires 
could  be  exported  into  the  European  Economic  Community.  One 
Safety  Administration  official  told  us  that  about  100  tires 
of  every  size  would  have  to  be  tested  or  retested. 

.;■    •  ■  ,  '  ■     ■  ^9.    •  ■  •  ■  [ 

Impact  of  conversion  on  U.S.  consumers 

'  .1  ■ 

The  introduction  of  U. S .-made ^  P-metr ic  tires  on  the 
domestic  market  raises  two  immediate  questions. 

— Can  the  U.S.  driver  easily  and  safely  replace  an  ex- 
isting tire  with  a  metric  tire?  — 

— Will  changing  air  pressure  labeling  from  pounds  per 
square  inch  to  kilopascals  pose  any  problem? 

Replacement  tires 

The  introduction  of  the  P-;netric  tire  could  complicate  . 
the  interchangeability  and' subst:^ution  of  tires  in  th^  re- • 
placement  niarKet  and  could  cause  ^onisumer  ; confusion  and  in-^ 
crease  the  chances  of  making  errors. 

Tires  made  in  the  United  States  have  been  developed  to 
a  "load  base"  system.     Under  this  system ^  any  tire  of  the 
same  size  is  rated  to  carry  the  exact  same  load  at  any  given 
'inf3^a.feri:6irtnre  This  holds  true  regardless  of  the  tire 

^    cbnstruc^tibn  or  brand.     Each  series  in  the  F  size — e.g.  /  F 
r     78-14,  FR  70-14/  FR  60-15,  and  F  78-15~is  rated  to  carry 
\^     1,500  pourids  of  load  at  ah  inflation  pressure  of  32  psi.  1,400 
pounds  at  28  psi,  1,340  pounds  at  26  psi,  etc.     As  a' result, 
a  consumer  could  change  to  any  tire  within  a  series  of  the 
AMte  size  and  feel  assured  that  the  new  tire  will  support  the 
Wme  load'  as  the  old  tire. 

^  In  contrast,  the  P-metric  tire  uses  a  "size  based"  sys- 
tem.    Tire^dimensions  have  be^n  systematically  developed  in 
even  metric  increments  (a  hard  conversion)  with  different 
loadf' capacities  for  tires  of  the  same  size.  Consequently, 
rubber  industry  officials  said  that  there  cannot  be  an  exact 


interchangeability  between  P-metric  and  customary  tires  as 
far . as  tire  loads  and  inflations  are  concerned. 

The  following  table  compares  five  alpha-numeric  tires 
in  the  78  series  to  five  replacement  tires  in  the  P-metric 
75  series  to  illustrate  the  variations  in  tire  loads  and  air 
inflation  pressures  betwe^^  the  two  tire  systems. 

Alpha-numeric   Load  limits  at  

metric  26  psi  32  psi 

 (pounds)  .  f- 


ER78-14 

1,240 

1,400 

P195/75R14 

1,215 

1,345 

FR78-14  ' 

1,340 

1,500 

P205/75R14 

1,325 

1,465 

GR78-14 

1,440 

1,620 

P215/75R14 

1,435 

1,585 

HR78-14 

1,580 

1,770 

P225/75R14. 

1,555 

1,720 

Generallyr  the  metric  tire  supports^less  load  than  the  closest 
sized  customary  tire.     For  example,  the  ER78-14  tire  had  a 
r?J2u3  rating  of  1,400  pounds  at  32  psi,  while  its  metric  re- 
placement had  a  rating  of  1,345  pounds — a  difference  of .  55 
pounds  pet  wheel  or  220  pounds  per  vehicle. 

In  commenting  on  the  differences  in  load  limits  to  the 
Safety.  Administration,  a  major  automobile  manufacturer  ex- 
*  pressed  concern  that 

— the  use  of  metric  tires  with  load  limits  different 
than  exis'ting  alpha-ntimeric  tires  may  result  in  con- 
fusion and  misuse  by  consumers  when  replacing  tires 
which  could  create  a  safety  problem  and 

—the  consumer  would  be  better  served  if  tires  deter- 
mined to  be  equivalent  were  e^ct .  in  size  and  load 
cairrying  ability. 

An  official  with  this  manufacturer  said  that,  when  replacing 
customary  with  metric  tires,  consumer  safety  would  be  imjwroved 
only  if  the  consumer  purchased  a  metric  tire  rated  to  carry 
more  Ibad  than  the  customary  tire  being  replaced.     However , 
in  doing  this,  the  consumer  would  be  purchasing  a  larger  and 
possibly  a  more  expensive  tire  as  a  replacement  for  the  tires 
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on  the  vehicle.    -^An  official  with  a  leading  tire  producer  told 
us  that  the  new  P-metric  tires  will  cause  difficulties  and 
confusion  for  the  consumer  because  they  do  not  have  the  samg 
load  limits  as  the  tires  they • are  replacing.     When  replacing 
-tires^  adequate  load  capacity  shoiilfd  be  one  of  the  consumer's 
primary  considerations.  \/*  >< 

■  y  :^    ■■  ■  .  ■ 

The  Rubber  Manufacturers  Association  told  us  that^t  has 
had  to  carefully  determine  wMch  metric  tires  may  be  inter- 
changed with  or  substituted  for  specific  customary  tires.  In 
October  1977  it  distributed  to  the  industry  a  listing  of  tire- 
sizes  which  may  be  used  to,  replace  or  be  replaced  with  the., 
new  P-metric  tire  sizes. 

This  listing  showedj that  when  replacing  a  P-metric  tire^ 
the  Rubber  Manufacturers"  Association  encpuraged  ujing.  that 
same  tire  or  several  others.     These  others  included  P-metric 
^  and  alpha-numer it  tires f  whicjh  usually  had  a  greater  load  • 
carrying-  capacity  than  the  tire  being  replaced .     However ^ 
when  substituting  a  P-metric  for  an  alpha-numeric  tire^  ti^e 
Association  sometimes  recommended /using  a  tire  with  lower 
load  carrying  capacity  at  a  given  inflation  than  "the  tire 
being  replaced.     In  such  cases^  the  tire  consumer  or  dealer 
was  forewarned  that  the  replacement  tire  may  require  addi- 
tional inflation  pressure  to  compensate  tor  the  difference 
in  the  tire  loads  of  the  other  tires  on  the  car  or  tire  being 
replaced.     In  its  listing  the  Rubber  Manufacturers  Association 
warned  the  industry  that 

--the  load  capacity  of  the  new  metric  replacement  tire 
at  the  new  adjusted  .inflation  pressure  must  always 
equal  or  exceed  the  load  capacity  of  the  original 
equipment  tire  at  its  recommended , inflation  pressure 
\     and  '    '  ■  ' 

--the  maximum  permissible  inflation  pressure  shown  on 
the  new  metric  replacement  tire  sidewall  must  never 
be  exceeded.  / 

'  Safety  Administration  officials  said  that  previous 
changes  in  tire  size  designations  had  not  a^ected  tfte  tire 
inflations  used.     They  commented  that  consumers  will  have  to 
be  informed  of  the  differences.     Generally^  ponsumers  use  the 
same  tire  inflation  for  all  tires  on  their  vehicle ^  and  if_ 
consumers  mix  P-metric  tires  with  alpHa-nu||pr ic  tires  on  their 
vehicle^  some  problems  may  occurV^ccording  to  these  officials. 
However^  the  officials  did  not  agree  as  to  the  severity  of 
this  problem.  • 

Officials  with  the  Safety  Administration  told  us  that  it 
will  take  about  2  years  before  the  P-metric  tires  used  as 
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original  equipment  on  cert,ain  1978  passenger  cars  will  need  to 
be  replaced  at  dealer. outlets.     The  Safety  Administration 
officials  further  said  that  tire  dealers  will  have  to  famil- 
iarize thei;:  personnel  with  the  new  tires  in  the  2-year  time 
/frame.     The  dealers  we  contacted  agreed  with  this  assessment 
ffeut  did  not  expect  this  to  be  a  problem,  * 

.    According  ^to  Safety  Administration  of  ficials /  the  in- 
dustry's determination  that  certain  P-metric  tires  are  inter- 
changeable with  existing  alpha-numeric  tires  may  influence 
dealers  ±6  market  Only  the  alpha-numeric  sizes  currently  in 
stock,    ^According  to  an  automotive  safety  official/  the 
prospects  that  an  exact  replacement  for  the  P-metric  tire  may 
not  be  generally  available  increased  his  concern  that  other 
size  tires  will  be  used  in  lieu  of  the  size  that  came  with 
the  cair. 

yire  inflation  pressure 

ISO  , has  Agreed,  to  adopt  kPa^  as  the  ijiternational  metric 
unit  for  pressure.     The  customary  measurement  used  in  the 
United  States  has.  been  psi.     One  psi  is  equal  to  6,895  kPa, 
A  tire  inflated  to  32  psi  is  inflated  to  220,64  kPa  or  220 
kPa  if  rounded. 

One  of  the  reasons  given  for  adopting  the  kPa  unit  in 
this /country  was  to  achieve  uniformity  with  other  countries, 
Howeyrer ,  it  is  highly  suspect  whether  uniformity  will  be  ac- 
com^jlished  because  a  number  of  countries ^  including  West  Ger- 
man^/ Italy/  France/  and  the  United  Kingdom/  were  not  using 
kPajH  and  indications  were  that  they  did  not  intend  to  do^o, 
Th^se  countries  preferred  a  metric  unit  known-  as  the  Bar; 
0ri6  Bar  equals  100  kPa  pr  about  15  psi,  ; 

Several  industry  ,and  Government  officials  believed  that 
the  introduction  in  this  country  of  a  new  'unit  for  inflation 
pressure  could  confuse  the  public  and  increase  the  chances 
of  tire  under-  or  over-inflation ,    According  to  industry 
sources/  proper  tire  inflation  is  the  most  important  consid- 
eration in  tire  siafety  and  mileage.     Correct  tire  inflation 
provides  better  traction  and  braking /  better  co-rnfering/  arid 
easier  steering,     The^ollowing  illustrates  a  tire  in  various 
stages  of  inflation,  ) 
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Diagrammatic  Illustrations  of  Tire 
in  Various  Stages  of  Inflation 
(Exaggerated  Views) 


UNDERINFLATIOr 

Causes  abnormal  tire  deflection  and  builds 
up  excessive  heat,  running  the  risk  of  failure. 
It  also  causes  excessive  wear  on  outer  tread 
ribs,  little  or  no  wear  in  center  of  tread. 


OVERINFLATION 


Causes  tires  to  run  hard  and  makes  them  vul- 
nerable to  impact  damage  a/id  weakening  of 
the  tire  body.  It  also  causes  excessive  wear  in 
the  center  of  the  tread... , 


PROPER  INFLATION 

The  correct  profile  for  full  contact  with  the 
road. 


Under  inflation  will  reduce  load-carrying  capacity  pf 
a  tire^and  can  reduce  tire  life.     According  to  the  Rubber 
Manuf actuirers/Association^  driving  with||inder inflated  tites 
at  sustained  hi^h  speeds  reduces  tire  strength  and  increases 
the  risk  of  sudden  tire  failure.     Too  low  an  air  pressure 
results  in  tire  flexing  and  heat  buildup  which  can  weaken 
the  tire  and  increase  susceptibility  to  damage  or  failure. 
Low  air  pressure  also  /educes  fuel  economy  and  may  result 
in  abnormal  tire  wear  and^  adverse,  vehicle  handling..  The 
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following,  illustration  sh-ows  changes  that  can  occur  when  an 
automobll^e,  tire  is  un^erinf lated*  \ 


Inflating  tires  beyond  the  maximum  cold  inflation  piSfes- 
sure  recommended  by^ the  manufacturer  for  normal  driving  .con- 


ditions can  cause  problems  top.    According  to  an  official  with 
the  Rubber  Manufacturers  Association^  an  overinflated  tire  is 
more  vulnerable  to  impact  damage  to  the  Inner  tire  structure 
■from  road  hazards.   ..OveriniElation  also  increases  the  likeli- 
hood of  uneven  tire  wear^ and  premature  tire  replacement  as 
well  as  resulting  in  harsh  rides.    Although  it  is  accepted 
practice  to  increase  a  tire's  air  inflation'  pressure  as  ve- 
hicle load  increases y  consumer^  are  warned  never  to  exceed 
the  maximum  permissible  inflation  pressure  shown' on  the' tire 
sidewall. 

Most/of  the  manufacturers  and  Safety  Administration 
officials  we  visited  believed  that  there  could  be  some  Con-r 
fusion  in  converting  from  psi  to  kPa.    Several  companies  were 
concerned  that  law  suits 'could  be  filed  against  them  if^  due 
to  the  misuse  of  kPa  (e.g./  consumer  misreading^  confusion) / 
the  incorcect  amount  of  pressure  was  put  into  a  tilre  and  an 
accident  or  injury  occurred.    Manufacturers  generally  be- 
lieved/xhat  proper  education  of  car  owners^  service  station 


employees/  and  tire  dealers  would  minim i ze  potent i a  1„ ^s a f e t y_ :i 
"^Tiazards. 

Another  problem  in ''^consider  ing  a  conversion  from  psi'  ' 
kPa  'is  whether  car  ownerls  wilf  'have  ready  access  to  air  preisr-  * 
sure  service  calibrated  in  kPa.  ^For  :*he  most  palrt^  air  pres- 
sure equipment  today  uses  psi.,.  Gas  stations  provide  \air  as  a\ 
service  to  customers.  Stati-oq^.pwners  would  incur  t^e^  expen^e^Vi,: 
of  converting  air  towers  and  gaugeis  f  wm  vpsi  to  kPa.  (See 
also  ch.  14.)  #  ■  -  ^  ' 

CONVERSION  STATUS;     OTHER  PRODUCTg .  '  .  '  "  . 


Automobile  companies  are  f^r:fraps  .  the  largest  consu»ers 
at  other  rubber  products.     However^'  the  automobile  manu£acT>;: 
turers  had  npt-  ask-ed  for  other  products  in  metric  measure- 
ments.    A. metric  official  at  one  of  the  largest  supplieri^  of-;: 
other  rubbet^r  products  to  the  automotive  industry  told  us  thaiV 
'although  some  blueprints  and  ptoduct  labeling  ha*t|§'been  soft^ 
converted^ -  his  company  has  not  had  *  t^o  •  hard  ^onvejrt  ^a  single 
rubber  product.     An  *off  icial  at:  a  company  j^^hich  supcdied  prod- 
ucts,r*  sTichv^aps  rubber  hoges,  V-belts;,  and  ^h^et  ruSbft^  to  %ev 


■oil,  nvining^,. agricultural  r  and  construction  4ndustri;es  said^ 
that  none  of  the  company's  prQdUQbs,  w.ere^etric       •  :p 

'       .The  fact  thaft.  .there  seemed  to  be  no ^ 

aptivity'  in  the  nontire  segmpnt  of  the  in^ultry  was/sub^tah-  If^ 
elated-  by  Canadian  rubber  induatry  off icialsvwHo  h 
t^hat : U.S.  conversion  ot  industr lal  rubb^V  'products  was^nl^^^^^^^^^^^^^ 
in  the  .preliminary  (investigation  or  planning  )  stag.es  of^  mefe'-^^^  » 

•ricatldh*  "  ■  .        -       ■  '  ■  ''l  .  .     ■        ^-  ...      ■  ■       '    V         '  r  i-^*:-  ' 

.Accord ihg.  to  ane^  eanadiah  rubb'^ij  in'dus tr#lDj^ici^,al% 
conversion  of  rubbfefevpE;o4i^^^^  andM^belts.j;.-  cduld;^-^ 

be  much  mor^  complex.  th^H^^bon^  tires  be<:ausd^.  of  the  many 

applications  and  various  types  of  these  prpduct^j. As  ^  ex- 
^nipl^^  hoses  consist  of  an  inner  line,  .t^iri^ 
arid  a^cover.    Many  combinations  of  mat eJriars'^^^'^^^^ 
.techniques  affect  the  properties  and  use  of  hose;  henc^     ,a  wide 
variety  of  hoses\is  produced.  .  Within,  Jihe' automotive  triStrket. 
there,  are^  fuel  hoses^  cooling  water  hbses>  air  l^^ 
engine  lubrication  hoses^  power  steering  hoseS^  and  hy^draulic 
'bx:ake  Jioses^  Each  hose- has  different  requirfements  in  terms  of  ^' 
such  things  as  pressures  /  temperatures,.  anc3f*^Jexing[.'  ^-A^^  failure 
or  defect  in  any  of  these  hoses  r^sulti^.in  the  failure  of  an 
Essential  auto  component;  therefore,  a  high  de^ifee  of  relia- 
bility IS  nec&s'sary.  ^  '  ^ 

A  U.S.  rubber  company  official  told  ua 'that  many  U.S. 
standar.ds  for  ind^uatrial  rubber  products  are  use.iS^in  interna- 
tional .iqpmm^rce  and  should  not  be  expected' to  change. 


Consequent^'i^^i^Pi^is  official  believed  £hat  these  rubber  

products  ;^eherally  should  not  "be  greatly  affected  by  metri-- 
cation  as  most  conversion  should  be  soft  rather^ than  hard. 
This  is  proving  somewha^ true  in  Canada  where  moqt  U.S.  stand- 
ards for  rubberg|||oduC^^  already  been  soft  con\^rted 
by  placing  th^proHpc  equivalents  of  the  customaty  uni^s  in 
brackets  ^^^^  ^te'^fiif"'            However^  when  a  product  lended 
itself  to  a  hdBHtf                  such  j^s  by  a  simple  adjustment  - 
to  the  length  or^  rubber  hose  or- belt ^  hard 'conversions 
were  made.     Certain  otbfer  product  dimensions  are  not  so  easily 
changed/  like  -the  interior  diameter  of  a  rubber  ,  hose  or.  the 
cross  section  of  a  belt.  'These  will  be  soft  converted . 
■  ' '                 ^"       .•  ■ .  .     •   ■■  *     ■ ' 
>bTENT-];AL  COST^  AND  BENEFITS  ' 

Rubber  compa'ny  officials  generally  believed  that  there  ^ 
are  few  benefits; for  them  in  converting  to  the  metric  system. 
For.  example^  '^hey  sxated  conversion  shoul^  not  incre'ase  unit 
.  sales  or  increase 'employment .     Officials  were  concerned"  abdirt 
the  potential  costs  to  convert  although  it-was  too  early  to  ' 
forecast  how  much  of  a  problem. the  industry  will  have.  The 
.  'amount  of  conversion  costs  will  hinge  largely  on  the  type  of 
conversidn'made  by  the  industry  and  how  long  the  transition' 
.perio<3  will  |)e.  v 

r  .       .  .  .       '  '    '    ■ ' 

The  seven  major  comparlies  in  the  industry  that  were  in-.= 
eluded  in  our  Fortune  500'  industrial  s^urvey  responded  to  our 
*  questionnaire  (see  ch.  5).  in  the  following  manner  when  asked 
about  the.advantages  frequently  attributed  to  jnetrication. 


Attributed  Advantages 


■    ^i^'^  Does  not    NO  basis 

Advantage  Agree      Disagree      apply      to  j udge 

Conversioj^ /will  provide  ^■ 

an  opport^iihity  to  /  ' 

starldar)3&ize  products      .    5    .  2  -  - 

Trade  wij^d  be  facilita-  .  - 

ted  -thf^ough  a  common  \^  .j;y' 

me.asuirement  latjguage         5  -      '         1  /  1 

-  >•'■'■■■'^^-  ■  '~  ■  '       •  : 

The  metric  system  is 

easier  to  use  and  would  '  '  • 

result  ia  fewer  errors      5  2  -  ; 

Conversion  will  providje  • 
an  opportunity  for  iin- 

prbving  pTroduct  stand- ^  •  ♦ 

*  ;ards     .^^-o^^re-v.  ■      2\      '       4  -  *   •  1  • 

Conversion  will  increase 
'  6r  protect  the jpresent 

amotint  of  exports^ 
.  ■  and  work  -ovierseas  .  3  '  i  2  1  * 


Use  of  the  metric  sys-  *  ^ 

tem  will  increase  pro- 
'^^     duction  efficie^ies  ^ 

Use^ of  the  metric  sys- 
*  tem  will  facilitate 
technological  advances  / 

Conversi6n*will  stimu- 
late your  industr^;"  1 


......... 

The  responses,  show^  there  was.  gener^aX  agreei^^M;^^^    the  met 
ric^system  .is  easier  to  use^  should  make  *  trad^^l^^i^^^  a 
pre3^ents  an  opportn|ity  to  increase  standard i'^lflfl^ip^f  rub- 
ber products.    At  tne  same  time ^  however ^  metrrcsi^i^'n  w^s  not 
expected  to  increase  production  effi'ciencies^  faciUitate  .tech 
hological  advances  within  companies /  stimulate!  the  dndiistry/ 
or  providefan  opportunity  to  improve  product  standards. 

These  companies  responded  in  the  following  manner  con-*' 
. cerning  the  disadvantages  frequently  attributed  to  metrica- 
tion. .  , 


Frequentlry  Attributed  Disadvantages 


Disadvantage 


Agree  Disagree 
6  1 
5  2 


Conversion  wy.1  result 
in  dual  inventories 

€' 
A. 

Conversion  will  be* 
costly 

Tr.aini-ng  emplbyees 

will  be  time  consuming 

Product  standards  will  . 
have  to  be  changed 

Customers  will  be  con- 
fused by  the  metric 
'  ^  system 

•Conversion  of  products 
will  require  retftstiag 


Companies  .ye re  most  .concer]riJd  ;wt^ 
merits /  Changes  needed  in  prdd^ct 


Does  not    No  basis 
apply        to  judg^ 

'  ■■■  ■  '.''^Mf 


Opinions  differe^^  however^^n ^^^h^hje.^;,  t:rr«^ 
time  consuming/  customeiri^  «^ 
require  retesting.         ^     >^      1  ^ 

■    '    '     ■     '    J^^.  ■  '■ 

Many  coippany  officials  We*  contacted 
the  potential  cost  of  metric  con^rsiop; 
few  benefits  were;  seen.    iTotal  ^M^i  to^i 
been  estimajfced^-^^^but  compdhV^  ©f^id^^ 
would  be  significant.  Ihdfiai^^ 

cost  hinges  on  the  amount  (>fi|^Ji^^^^   ^ 

time,  required  to  convert. 


ellfevydv.it 


None  of  the  companies  we 
;  benefit  study  primarily  becausa^ 
Identify  liand/br  quantify.  -  Maiiy  ^c 
a  study  would  be  wasteful  43ecaus6t'^jSrivei'r 
However  /  four  ^  robber  comlpanieS'  toi^d.  _us  t 
^  cost  Impact  of  a  metric  conversioj^l^n^'t^^^ 
efetimated  that  conyersioh  costs^^ 
million;  another ^oetweteh^  $1  tai  an 
another /  Vabo^t  $3  million.  The  \d eta 
studies  wer^e  not  mad^e  available^^d  us 
said  its  study  results/  wl^ch  were  %e^ 
noyionger  av^ilabl%,     Cpmpan^s  were 


ittjBmptj&d 


 m;ilIi6A^l 

^^t^iese/ cbm 
|pur  bh  cdmpai  _ 
^ed  li^  1!^68>  ^^^w^ 
^ftferally/atte^npting  to 
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costs  by^phasing.^out  customary'  through  n 

:-4#Pr-^jf0tionT-sehed^^  wh^inesefif 
ife^plpm^t  calibt^tfed^^^ij^  metric  units ;^:and^'-training  einpio 
^  T^^^'as  requijCed^ 


lower 


/    Ar  e  a  s  o  f  c  o  st 


In  disc u ssi;rig<  n 


^   iohv6rSion  costSy  rubber  company 

of ficials  , believed^ in  the  areas 
of  (1>>  equipment,  inyehtoBi^s,   (3)  prqducitivity training, 

and  emiployee  tools,  and  (4)  computer  operations. 

Equipment  \  >  V 

Tire  molds  are  one  of  the  major  equipment  items  used  in 
the  industry.     According  to- a  major'  producer  of  tire  building 
machinery  and  equipment,  tire  molds  cost  fronr$7,500  to  $10,000 
each  dependiffg  on  quantity.'ordered  and  mold  size,  design,  and 
construction.     Tire  manufacturers  have  sjizeable  investments 
in' these  molds.     Using  ^inforrifation  supplied  by  one  large  tii 
manufacturer,  we  est  imaged  that  it  hagi  tens  of  millions  of 
dollars  invested  in  molds. 


.re. 


A  tire  mol<3,.  if  properly  maintair^d,  could  last  indefi- 
nitely.    But,  because  of  design  changes  in  tires,  a  mold 
typically  becomes  obsolete  ia  5  to  10  years.     Tire  manufac- 
turers were  concerned  their  investment  in  molds  may  be .  parti'^-'^^i^^ 
if  they  had  to  buy» new  molds  for ^metric  tires  and  diseard 


exl«feing  equipment  be,for( 
coyer:e.d .     So  .far ,  manuli 
oa  61%  molds  to  their 
at.a  minimum  of  co3t  an 
now.    One  company  -said  ;it 
molds  for  about  $50/eachi. 


^he  cb^t  of  this  investment /was  re- 
irers  have  teen  able  to  either  pass 
lidlaries*^;  or  moM.fy  existing  mol 
ise  them  for  th^i^etiij'ea  being-  priK$d'uced 


could:  mak%.  mod^fa'catibns  to  certain 


However  ,  it  was.  t6j^  soon  to  know  - 
precisely  to  what  extent  existing  molds \w*ill|5^^j^^^^^  havis 
to  be  scrapped,  recut,  or.  replaced.     According  to/ one. major 
producer  of  tire  molds,  tire  manuf acturerSj^would  pay^  ^ 
1  percent  more — $75  to  ?100  each — for  jmet^iti  molds;  bec^lS.se  v 
th*e  drills  us^ed  to  cut  t*Tfem  must  :be  imported.  ^'lili^, .  < 

According  to  of facials  with: the  Safety  Administration, 
the  Mrger  tire  makers  will  have  ah  advantage  over  the  small 
tire,  markers  in  cpoverting'  existing  tire  molds  for  metrication 
purposes.     Large  .coitf^a^^         were  able' to  ship  tire  molds  no  . 
l6o^,er  needed  to  subsidiaries  for  -their  use  in  the  replacement 

^'^^  official  ^  r^ibber  .company  told  us  -that 

this.^practioe  by  the  l^rc^  cbmpa4iies  allows  for  the  recovery, 
of  the  co.st  investfed,  in  existing  tire  molds.     He  said  the 
smaller  rubber  companies  cannot  do  this;,  consequents^;  it 
may  cost  the  smaller  companies  more  per  unit  to  pro^uoe  a  ^ 
nietric  tir/e.     He  also  stated  smaller  companjLes'canndt  purchase 
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tire  building  equipment/ as  readily  or  tire  molds  in  as  large 

-quant  i-tie^/--  and-- the ir--^^^^  be_as   „ 

sound  as  for  the  larger  firms.     Our  questionnaire  survey 
of  the/Seven  rubber  companies  showed  that  they  also  believed 
small  firms  generally  would  be  d isadvantaged  in  converting  to 
the  metric  system  while  large  firms^would  tend  to  gain. 

Many  tire  manufacturers  also  expected  to  incur  cqsts  for 
such  items  as  metric  temperature  and  pressure  gauges^  lathes, 
and  production  tools  like  calipers  and  scales.    -In  the  past 
couple  of  years;  two  large,  cqmpanies  equipped  new  plants  with, 
some  measurement-sensitive  equipment  calibrated  in  metric. 
One-  company  encountered  som?  problems  with  soft  conversion  at 
its  plantr.but  a  company  of f i<:ial  told  us  that  overall  there 
|iad  J^een  no  significant  equi^)men t  iCost  increase  due  to  its 
limited  use  of 'metric  equipment This  C9mp^ny.  considered 
its  plant^  metrication  efforts  ,preijC^ture  and  had  no  plans  for 
expanding'  its  metric  capability  iivto  other  plants.     The  other 
company' believed  its  effort  r^esulted  in  useful  learning  ex- 
periences and  the  establishment  of  a  foundation  for:  further 
conversion  at  some  later  date.  .     v  . 


N^t  all  companies  were  as  enthusiastic  about-  working 
with  metric  equipment..    One  major  company ,  unknowingly  at 
the  time'  of  purchase,  bought  a  fbrklift  that  had  both  metric 
and  customary  components.-    Once  it  was  discovered  the  forklift^^«.£^^ 
^had  metric  parts,  the  company. returned  it  rather  than  purchase" 


the  metric  tools,  and  deal  ^with  any^.  confusion  that/might  ire- 
suit.     The  company  Had  ?l  policy  of  not  purchasijng  any  metric 
equipment. 


Inventor  ies 


number  o£  ^iffereil?  tire  sizes  and^'^ 
creased  over  the  years..   The  consensus  among, 
rubber  industry  representatives.^  was  that  the 
v^P-metric^tire  di2es  would  add  to  this' prolif'^iTi 

^manufacture  and  s^e  -pf  niany  P -metric  'tires  has  already  been 
/^^jj^roved  by  the'^^iSc^linment ,  and  the^r)panuf acture  of  additional 
il^^^.f^^      has  been  pl^opo^ed .  '  ^^'^^  .  '^^vu 

'         .  ^Many^  iri<iu^  additil^  ; 

P-metric  tir^es-j^ould  Ha      a  significant  impact^  on  inv^^^ij&^ 
costs.    Presenj^l^  manuf act^urers  and'-'dealer^  carry yve/y  . 

y/"  small  metric  tire  inventories.    .But, ^as  requests  for  P-mliEirie^ 
tires  inetekse,  tire  manuf acturersT^lnd  distr ibutors^  may  need 


add itionajV space  in  production  and  inventory  area»'  :  Needs, 
of  course /'.will •  vary  from  company  to  company.     Since  demand 
for  customary  tires  ^ay  continue  for  many  years,;  metrication 
will  result  in.adual  inventory  system  until  customary  tires 
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are  phased  out.  Two'^ofl  the  largest  comp^Tiies  in  the  industry 
-believed  that-the-^tran^-tion-cou-ld-take  40-to-'^0  year^^^   - 

Productivity y  training,  and  employee  tools 

Every  company  we  contacted  believed,  productivity  WptfiTd'" 
decrease  during  t^e  initial  phase  of  conversion.     Beca-Gse  tire 
manufacturers  would  initially  be?  producing  more  tire  sizes 
as  metric  sizes  are  added,  officials  generally  believed  that 
production  line  output  could  be  affected.    Production  runs 
could  be  shorter  which  increkse^ manufacturing  costs. 


The  education  of  employees  ih  the  metric  system  is  ex- 
pected to  ^be  a  big  job.     Several  Jiiaior  companies  believed  that 
metric  training  is  an  area  where  "siftstantial  costs  would  be 
incurred.    Howevec,  companies  were  not  rushing  into  employee 
training^     Industry  officials  said  that  they  will  begin  met- 
ric training  as  needed.  ^      *  -     .  ; 

The  United  Rubber,  Cork,  Linoleum,,  and  PlasticWorkers  of 
America  did  not  favor  metrication  if  it  meant  workers  must  pay 
for  new  tools  used  on  their  jobs,     other  than  this,  the  union 
did  not  have  a  metric  policy  or  plan.     If  employe#  do  not  pay 
the  cost,  the  9ompany  musti.-  .  ■  ■ 

\    •      "^1-  leaned  toward  supplxing„.prcft3ucti6n' workers 

with  ni^;iG.  fepp^^  Several  companies  ' 

s, a id^hat  th^  metric  negotiated  -at  the  ^ 

bargainin^g  table.    One.  large  company  believed  its  worker^  «r%  \ 

.should  supply  and'  pay-  for  their  metric  tools  just  as  th^^lS'^^'\^ 
for  cusi^dmary  orie^j;  .  .  .  fjf      .  . 


Compb teg,  opera t'iol 

'     'All  t^^  engineering  and  . 

administraMve  data,  on  Gon<|)uters.-    Only  one  company--a  mUlti- 
,:  national — had  completely  Jjonvfer ted  its  engineejfing  data 

metrics^  -  It  did  so  in  1971.    'According  to  one ''x)f f  icial 'the  ^ 

rest  o^thg  Industry  will  incur  the  ^st  M  rewriting  sfecifi- 
^ cations  and  standards  and  operating  a  dual  system  until  the 

computer  eonveos ions  are  complete".     He  estimated  that  his  com- 
.  joany  will  need  to  .recalculate  over„  20,000  product  specifica- 
.  tions  on  its  computer  .  ..  _ 

•i  ■  .  Most  cpmpany  officials  ;told  us  that  th^  conversion  of  " 
their. computer  operations  could  be  complicated  amd' expensive 
gin  our  opinion  the.f  ore  .  a  computer  becomes  -^ti  ii^^ral 'part 
of  a  company's  opeiiat;Lon's,  the  more  difficult  ahMbostlv  the 
conversion  could  be'*  HT 
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CONCLUSIONS 


U.S.  rubber^  company  officials  did  not  believe  that 
metrication  would  result  in  significant  benefits  for  their 
industry.    Most  companies  were  beginning  to  produce  some 
metric-size  tires  because  the  automobile  manufacturers  have- 
begun  to  use  metric  tires  on. some  new  passenger  cars.    And  in- 
dications were  that  automobile  manufacturers  planned  to  make 
.grieater  use  of  metric  tires  on- future  models.     Thus^  rubber 
company  officials  generally  believed  cdnversion  of  the  ^^indus- 
try  is  inevitable. 

The  trans  it  i6#i  period  for  the  industry  will  depend  on^ 
how  quickly  its  customers' require  metric  products  in  the  fu- 
ture.    Conversion  could  take  a  long  time  because  automobile 
manufacturers  wiil  be  requiring  both  metric  and  customary 
products  for  many  years  (see  ch.  11)  and  o'ther  industry 
customers  had  not  required  metric,  products. 

Induslify  of-f icials  ve.re  concerned  about  the  potential 
costs  jDf  vJ^  believed  that  a  conver- 

sidn  vfovid!^  because  of  .the  need  to  (1)  replace 

or  modify  existing  equiy         i2)  invest  more  raoney  in  inven- 
'to^±fe^rC(3)  train  employees  and  provide  them  with  metric 
toals,   (4)  produce  more  tire  sizes  which  makes  for  shorter  and 
less  economical  productiq^-rAinS/ (5)  convert  measurement- 
sensitive  dataj  bases  on  elJcistind^HpPu^ter  system's.     The  in- 
dustry V^&jjRift^        slowly  and  deliberately ,  looking  for  ways 
Vto  impleme^^i^^^^^  cost.i 


9  . 


its  on*  the 
^jiumer 


Cons,umer  safety  m^^  be  affedted.  Because 


the 
for 


load  lim*- 
alphas 


P-metric  tire^  dif ferredgErpjn  those 
ires  ^^^iW^is.  more  ii^^  that  consumers 

^  '^may  puxeiiase  a  tirev  that  has  Either  less  or  greater  'load 

carrying  tlfan  the  ^  tire  being  replaced*     Cphsumers  will 

need        make  ad ju^iti^^        in  air  inflation  pressures  to  compen 
sate  for  ^dif  ferene^^^       load  ::c^^^  *.u^^^  ui^^^ 

which  nreiris^  they  ^liid  have  ,ti*5BfB^ 
level%  on  a  car^^<(S^ithe*  same 'fe;^^ 
;  introduction  oC^n  nanfamiliar^^ 
yv^.tinit-^-ki  increai^e  cor^iSiher 

;%:likelihood  that  the^r  may  over- 
^vodustry  sot^ces  sa^that 'proper 

:  :i1in5^Qrt^n    cohside^'ifj^t ion  in  tire  safety  and  mileage. 


ity  of  these  tires 
ng  different  inflation 
coupled  with  the  ^-  j^, 
inflation  pressure-^il 
confasion  and  the 
Or  under-l%f late  tires.  In-i 
tire  inflation  is  the  most 


;np\advantage^,to  consumers  by  converting  tires / 
as 'W^  lit^ature  and  on  tire 

sidew€^>l■^^^^^^^       meti^ic^l^jae^^^  d^^^  by  ;the  Safety  Administra- 

tion tdi|p|^^       ^^^^^^cturers  to  ghow  mietric  units  on  - 

on  othersjr  has  resulted  in  inconfeii^- 
units  on  tires.    '^Furthermore ^      I     _  ^ 


P-me  t  r ic  ^  i^l^s  > 
tent  iise •  of  measut'felnilit 
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•  requiriftg  that  the  metric  units  be  the  predominant  measurie  oifi 

~-tir-e--S-idewa^s-r--rather~than-qustomar^^  — 
in  view  of  the  predominant  use  of  customary  units  in  tire  air 

^pressure  devices  in  automobile  service  stations  and  the  lim- 
ited conversion  activities  occurring  to  other  consumer  prod-r. 
ucts  (see  ch.  27).     i^e  believe  the  Safety  Administration 
should  reevaluate  its  requirements  for  the  labeling  of 
Prmetric  tir^s^  giving  consideration  to  changes  being  made 

^tb  other  consumer  prodiScts .  ^ 

RECOMMENokTION  TO  THE  SECRETARY  OF 
TRA?iSPORTATION  '■      ^     ^  ^ 

'To  help  ensure  that  the  measurement  terms  used  for  auto- 
mobile tir%s  are  thq^e are  most  familiar  with>  we; 
recommend  that  the  l^tional  Highway'Traf f ic  Safety  Administra- 
tion be  directed  to  r^valuate  the  requirement  that  P-metjric 
tires  show  the  metric*  units  as  the  predominant  measurements' 
on  tire  sideyal.ls.     In  selecting  the  measurement  terms  to 
be  u&fedy  the  Safety  Administration  should  consider  whether  it 
is  tb<^eonsumer6  •  interests  to  convert  tire  consumer  information 
to  metric.     Uniform  requirernents  should  be  established^  for  all 


automobile  passenger  car  tii 
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CHAPTER  14 


"  THE  PETROLEOM  INDUSTRY  FORESEES  FEW  BENEFITS"  ~ 

«  '  .      •  ' 

Although  the  ifetroleum  industry  foresees  few  benefits, 
it  expects  that  Eventually  it  will  convert  to  t^  metric 
system.     However ,  tliere  is  currently  little  me tr^bc  activity  ♦ 
within  the  industry.  -  -     *  (  • 

We  believe  metrication  of  the  petroleum  industry  does 
not  appear  justified  because: 


—The"^ petroleum  industry  is  standardized  V^brWw  J; 
to  a  large  extent  on  our  customary  system  b|;;w^^^ 
and  measures  due  to  the  acceptability  and  use  of  ' 
U.S.  technology. 


— The  cost  of  conversion  may  be  Significant/  although 
it  can  be  minimized  through  proper  management  of  the 

transition  period. 

.  *  '  •> 

—No  identifiable  major  benefits  can  be  ot)taihed. 

.  .        ■  <  •  . 

Neverthelessfy  some  petroleum  companies  think  conversion 
is  inevitable  and  havef begun  to *plan  for  it.     They  believe: 

-,--As  some  of  the  multinational  firms Jjg.,otlier  industries 
convert^- a  rippling"^  effect;  will  occ!mf ;      *  ' 

-Metrrcation  eventually  will  be  mandated  by  the 
,  .  ^Governmeirbv    -     ^  '  ^ 

^,   ^      •    ■  '   •  ■  ■        ■  .  ] 

^  --The  petroleum  industry  rannot  hold  out  for  the 

*  customary  syst|m  while^vthe  rjBSt  of  .tHe  Nation  v 
^converts  a#a  the  world  is  metric.        ^  '.^ 

'■■     3u;.-.  • '  •   '   '  ■.  ■  '  ■  .  v'^  ■         "  i  '  '-i-     - .  ■■■■ 

—    '^Tjie  petroleum  indijefcry:  is  faced  with  two  consumer  related 

(Dfie'"ii  the  comptiter  mechanisms  ill  gasoline  pu^ps  " 

*f^  v^  obsolete  when  the  pxice  bf  gasolirie  reaches  ?1     -  - 

*  per  gallon.     The  industry  needs  itd  decide  yh^thet  to  .redesign 

its  pjl^mps  to  handle  pri<:es^of  $1  or  more  per  gallon^  measure 

>^     gasoline  sales  l3y  title  quarts  or  convert  to  metric  and  meaisure 

gasoline  sales  by  the  liter  (a  quantity  slightly  larger  than  . 

the  quart).     Th^  other  problem  deals  with  the  air  pressure 

service  offered  for  tires  at^  stations. 

We  contaicted  fiv^  the  company  wi||ch 

'   produc'es  most  of  the  world '  s  gasoline  pump  Co^^  and  the- 

Americ3n  Petroleum  Institute r  jth    m^jor  trade  association  for 


producers  of  petroleum  products.     We  also  sent  a  questionnaire 
_  to  the  Fortune  500'  industrials  which  included  33  petroleum  _ 
-  co.rnpanTesT'29  of  these  companies  responded.    TSee'  ch.  5  for"^  • 
a  .^omplete  analyses  of  all  responses.),,    Further,  we  sent  a 
fj.llowup  letter  to  2,4;.petroleum  compaai^  them  to  ex- 

-^f,^^".^*^ response  .bha-t  metric  conversion  was  inevitable. 

'  l^liiPUgyR^'  BACKGROUND     \  - 

:  •'^5®  United  states  is  one  of  the  world's  largest  producers 
and  retmers  of  oil  Wnd  the  largest  consumer  of  petroleum  pro- 
ducts.. In  1976  ttiP  Nation  consumed  about  6.4  billion  barrels  '' 
or  petroleum. 

Jj^B.  i'iSi—  

^  ^he,  petroleum  industry  is  not  only  engaged  in  "explora- 
tion and  production,  but  also  in  transportion,  manufacturing, 
and  marketing.     Integrated  firms  are  engaged  in  all  of  these 
aspects.     There  are  over  50  integrated  U.S.  oil  companies. 
However,  a  far  larger  number  of  companies  are  engaged  inoni, 
two,  or  three  of  the  industry's  functions. 

Petroleum  marketing  is  a  large-scale  operation.  The" 
wholesale  distribution  o;f  petroleum  projJucts  is  handled  by  ' 
about  15,000  companies..    These  companieaN,f in  bulk. orders  fot 
petroleum  products  from  service  stations,  commerci^al"  consum- 
ers, public  utilities,  ttransportation  companies,  factories, 
and  rural  farms.    Ab  the  retail  level  there  are  about  13,700 
tuel  oil  and  liquid  petroleum  gas  dealers^  and  about  190,000 
gasoline  service,  stations.     Service  stations  are  among  the  " 
Nation's  leading  small  businesses..    In  1976  the  total  of  all 

c!rK^vi  -^^^^^^  f^^^^^^^  $48  billion- of  which  over      "  .. 

?41  IJ^Uion  was  for  gJtoline  and  motor  joil. 

i-h«  Tr!H°lf"""u^^  a  capital-intensive  indus\ry.     For  exam|>le, 
iflO  ^""=-?l3ska  pipeline,  which  is  48  inchS  in  diameter  atid 
/8y  miles  long,  cost  more  than  $7.7  billion;  \  lffb,600-barxel 
refjnery  can  cost  more  than^ $200 ^million;  a  dTimng  rig  may 
o^r  $I?S  Jli?iS;;^'^°".^:?^  instal^atiol  c^  coL  • 

It  3,000  d iff erint  proifMcts  ar?  made  '  f roipl\dfitro-  ' 

The  aSnsumer  thinks -^'of  . the  gasoline  pump  as  thenar-  •  ' 


More 

leum. 

.  '1 .    2"  Zt"  .^w^  yaijwAxiic  t'uiiit'  as  cne  mar- 

ketplace, but  the  network  .IS  much' more  complex  and  goes  far 
beyond  the  service  station.   .    '  v  *^ 

STATUS— VERY  .  I^LE  METRIC  ACTIVITY  ^^^^Sl^^z^y'  .  '  ■' 


1  -^^1^^^?^?°^  some  discuss iod  and,p}^ni^0^khex0§rhs  been 
little  activity  toward  conversipri^ti^..the  rM$m^,^m,  within 
the  industry.     The  American  Petroleui:inst%WM^MI^  mem^^ 
ship  of  approximately  350  companies  and  7, 50r  i^^^^^^ 


The  Institute  supports  .an  orderly  conversion  tx>  the  luetri.c 
systenr  and' has  established  a  metric  cojnmittee.     It  ' 


— endorses  and  supports  voluntary  conversion  to  the  . 
metric  system-as  outlined*,  i^i  the  Metric  Conversion 
Act  of  -1975,  y 
,„•••/         .        *(;  ■  .    '  "  ' 

.  /          --plans  to  coordinate  the  petroleum  industry 's  activi-  ' 

ties  in  all  areas  for  an  orderly  and  consistent 
conversion^  and 
■       *  ■ 

%  .      — advocate's  standardization  step?  that  will  lead  to 
improved  efficiency  or  lower  costs  and  better  con- 
sumer understanding. 

Regarding  the  latter/  we  were  advised  that  this  is  in  accord-- 
ahce  with  the  Inst itute ' s  overall  policy  toward  standards • 

The  Institute  has  conducted  a  membership^ poll  to  . 
determine  which  of  the  industry's  600  engineer ing  standards 
for.'  products^/ .materials /.  processes  /  ^equipment,  procedures, 
etc;,.should  receive  conversion  pr iority.     It  estimated  that 
■about  150  pf  these  cbuld^  be  easily  converted  with  little  or 
no  expense;  the  balance  will  require  add it'ional  study .  An 
Institute  official  told  u*s  that  ;metr-ication  of  the  Institute's 
standards  ^11  ^mainly  Oe^  a  soft  conversion.     The  Institute  has 
begun  soft  conversion  of  some  standards.     It  also  has  conducte 
a  survey  to  deteritiir^e  the  statues  and  plans  of  the  industry.  • 
'The  survey  results  will  allow  the  development  of  a  tentative  . 
schedule  for  the  conversion  of  each  phase  of  the  industry. 

Company  aqtivity  .  '  .  x  ,  I 

\  The  prevailiag  fSeling  .^^li^^^       company  officials  we 
interviewed  seems  to  be  that^  ■^>iih^^|i'^t  are  f  ew^^,benef  its-/ 

metrication  ii^  inevitable  and'^a^lanhed  conversion  is  better  . 
'than  a  haphazard  ohe.  *  ^  /       .  .        ^  \, 

■  ■  ■  ^   .  ■  .     ■  '  •  '  ■  / 

Each  company^seems  to  have^^it:.s,  own  approach.     0ne  com- 
pany/ whifehi'i'd^scribes  itself  as'  slapppr ting/  encouraging /.^nd 
prQjnoting  metr  ic'ation7;;^ha:^issaed*  no  policy  , 

but  .expects*  to- be  predoiivirsaritl^^x^^^^^^  1982.  v  The  company 

.currently  has  two  plants  which  use  metric  units  for  tempera- 
tures and  pressures  in  their  processing  operRiQns.  However/ 
•the  company  m^ust  conVert  the  data  to  customary  units  for.  over- 
all reporting.  '  - '  . 

;        Another  company  formed,  a  I^ge  metric  council  infant ici- 
pation  o^f  proposed  national  legislatibn  providpl^  for  ^  pi^e- 
'dominaritly  metric  America  within  IQ^^years  :^^,'^^^e  act  t'h^t  fi- 
Ullly  passed  in  .December  1975  did' ridt  c4|p[.^a*Bi '  thTs  provision 


As  a  r^esult/  the  con\pany's  metric  council  functions  merely  in 
an  "awareixess"  role.  ,  The  company  has'  developed  some  contin- 
--gency--pl  a  n^l  ter-na  t  ives--f  o  r -con  ve  r  s  ibn^^^^ 
or  15  years .  V;/ 

^  .     We  were  told  by  another-  company  of f  icial  'that  although 
he  saw  no- econoj^ic.  incen;tives  to  conversion,  his  company"  was 
going  ahead  with  .plans  anyway.     The  company  foresees  a  grad- 
ual conversion  program  with  the  pac'e  being  tied  to  the  actions 
of  other  converting  nations.    '  . 

.      •"  *^i;n.aily»  another  company  which  estates  it  endorses  the 
American  Petj;,(^.eum  Institute/ s  on  metr ication  has  ac- 

?tually  assun»e^-«^^:hegat-iye::  posture:.  Except  for  a  1  imited.v*«F-X^ 
•:  awareness  proggamj  f  or^^^^^^^^  it  has  no  conversion  plST"^ 

.Company  official^- told  u-g  that  if  conversion  does -come 
,,will  be  external,  and  the  internal  operations ,  of  the  company 
are'tne  company's  business.  ,  , 

.   _  '    When  asked  to  describe  their  views  on- metrication,  none" 
.of  the  companies,  responded  that  they  woul/d  be  leaders  in  the 
.metrication  process.     About  46  percent  indicated  they  Vould 
be  meeting  the  demands  of  their  customers;  36  percent/  that  • 
they  would  be  following  the  lead  of  others;  and  4  percent, 
that  they  wo^jld  prefer  to  block  or.  postpone  metrication. 

mu     ^^yf'^^H'  little  planning  has  taken  place  in  the  industry, 
The  following  table  reflects  the  companys •  responses  on  the 
current  status^-of  their  metric  activities. 


status  of  Metrication 


No  Plans        In         /  ^ 

Activities  plans  for      for      process  /  Completed 

»•  (percent) — /■  


Customer  surveys 

76 

-•7 

•a 

3 

3 

Supplier  surveys 

76 

14 

7 

Funds  budgeted  for  met-  ' 

- 

ric  conversion 

activities 

69 

7 

i  0 

Timetable  for  conversion  . 

69 

14 

7 

7 

- 

Consuiper  information 

66 

17 

f  7 

/ 

Coit  analysis 

48 

14 

21 

10 

Employee,  training 

45 

38  ' 

14 

Metric  policy  statement  , 

41 

7 

21; 

Metric  coordinator  or 

4 

committee 

38 

/io 

14 

31 

Coordination  with 

-/ 

industry 

34 

41 

Coordinaliion  with 

/  ,  . 

•  \ 

government 

34 

31 

21 

THE  INDUSTBYyBELIEVES  '  , 

METRICATION  IS- INEVITABLE 

"  "  '      -  -      -  .        "  ~  ^ . — '  ' — "  ■  . 

If  there  are  no  economic  incentives,  why  .should , the  pe- . 
troleum  industry  convert?  -The  answer  most  of,ten  given  by  com- 
pany and  industry  representatives  was  that  "It's  inevitable." 
One  official  said  metrication  was  inevitable,  and  the  only 
choice^  available'was  the  method  of  implementation.  Another 
summed  it  up  by  spying  that  it's  not  a  question  of  "if"  but 
rather  "when"  and  "howv"    He  said  the  t^  choices  confronting 
.the  industry  are  to  (1)  do  nothing  and  catch  up  later  or  (2) 
plan  now  and  ease  the/transition. 


/ 

/  ^ 
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.  Of  the  petroleum  companies  responding  to  our 
questionnaire^  82  percent  see  conversion  as  inevitable. 
Thirty-four  percent  see  conversion  as  definitely  inevitable f 
...    and  48  peJ^cent  said  it  was  probably  inevitable.   -^Only  10  per- 
cent believed  that  .conversion  may  not  be  inevitable;  7  percent 
were  undecided.  ^ 

We  sent  a  followup  letter  to  the  24  companies  which  made 
V_^p  the  82  percent  that  believed  conversion  was  inevitable ^''"'l^ 
asking  them  to  explain  their  response.     Of  these  24  comp^nies^- 
;  16  responded  to  our  -letter.     The  following  table  shows  the- 
typical  reasbns  we  received.     Some  companies  gave  more  than 
one  reason. 

Re,asons  why  metrication  Number  of  times 

\. .  '  is  inevitable  '  reason  was  given 

'  .  .1 . 

;    Worldwide  competition  and  • 

international  trade  »  -8 

.Multinationals  ^,and  others 

causing  a  ripple  effect  8 

•    It  is  the  system  used  worldwide  6 

JGovernmerit  will  mandate  it  *  5 

■  ■■  I  .'  ■    ■  . 

/  It  is  a  superior  and  .simplier 

V  system    •        .  2 

Good  for  th^  .country  2  • 

THE  PETROLEUM  tftOUSTRY  IS  STANDARDIZED — 

NOT  MUCH  HARD  CONVERSION  13  ANTICIPATED 

 :  .  /-    .  ■  :  r  0   

Because  Ijletr ligation  is  seen  as  inevitable  and  is.  not  ex*- 
pected  to  generate  ^ny  revenue^  the  strategy  followed  by  the 
industry  will  be  ^the  one  which  minimizes  costs'' and  disruptions 
of  operations..    This  strategy/  for  t6e  most  part,  will  dictate 
a  soft  convejcsion.     As  one  company  official  put  it,  "There 
is  nothing  to  be  gained  by  the  petroleum  industry  or  its  cus- 
tomers in  making  any  of  the  hard  conversions  to  metric." 
Why  change  the  diameter  of  drill  pipe,,  for  instance,^  If  every  , 
oil  company  in  the  world  has  standardized  on  one  set  of  sizes? 

The  pebrole'um  industry  is  standardized  worldwide.  There- 
fore, it  will  probably  limit  hard  conversion  to  only  such  ^ 
items  as- tempera^tures  and  pressures  for  refinery  processes. 
Most  everythang^el^e  will  be  soft  converted ,  such  .as  drilling 
equipment  and  production  facilities .     For^ example,  drill  pipe 


for'  the  North.  Sea. oil  wells  Was  mahuf  actured  .  in  Europ^,an 
steel  mills  to  inch  dimensions  but  soft  converted  to  metric. 

According  to  the  Petroleum  Institute^  soft  cpnversion 
will  not  be  easy  because  of  fehe  complexity  and  si^e  of  the 
industry's  standards.     For  ebcample,  if  weather  is  reported 
in  metric  terms  and  the  industry  wants  to  go  ^long,  it  will 
.have'to  change  22,000  computer  programs  that  use  weather 


data  as  now  repor^Je^  Also 
pages  long  and  contain  many 
las .  .  ■  ' 


some  of  the  standards  are  150 
complex  tables f  charts ^  and  formu- 


The 
culty  in 
vides  th 
units  fi 
pany  off 
v.ersioh. 
biit.^  most 
t ion's  s 
leum  Ins 


soft " conversion  and 
e  format  for  such. 


Institute  expects  to  encounter  a  good  bit  of  diffi- 


has  published  a  gtiide' which Jpro- 
e  Eorm^c  lul  su^ju.  The  publication  lists,  the  me^ic 
rst  and  the  customai^y  units  parenthetically.  O^e  com- 
icial  said  that  initially  all  work  will  be.  aHsoft  con- 
Also^  internationally  some  concessions  will  be^.made^ 
of" the  international  Organization  for  Standardl^a-  ^ 
tandards  Will  be  meVely  soft-converted  Amefican  Petro- 
titute  standards.  ,     -  ' 


CONVERSION  WOULD  BE  COSTLY 


The  b 
« companies 
Icific  -post 
able  eithe 
because:  .th 
yelop  c6st 

Ac  cor 
^eltKslve  be 
'g4ye  )iigh 
•  it  IS  *diff 
depehd  on 
hap^/ioft 
cQnvefsion 
costs  can 


iggest  disadvantage  to  conversion^  mentioned  by 
and^  organizations  we  contacted^  is  the  cost.  Spe- 

data  from'  individual  companies  is  not  readily  avail 
r  because  the  companies  themselves  do  not  know  or 
ey  do  not  want  to  spend  the  time  and  money  tp  de- 
estimates.  ^  . 

ding  to  one  company  official,  accurate  figures  are 
cause  proponents  give  low  estimates  and  opponents 
estimates.     The  Petroleum  Institute  contends  that 
icult  to  estimate  the  costs  becaus^e  much  will 
the  timing.  an<3  extent"  of  conversion—the  mix  of 
conversions/  soft  conversion  is  les^costly.  If 

is  handled  through  a  normal  attritron  process, 
be  minimized. 


The  gasoline  pump  computer  man 
metrication  will  cost  no  matter  how 
it  wp.ll  co'St  more  if  the  transition 
on  indefinitely.  Most  companie's  c;o 
tance  of  the  transition' per  ipd .  Ori 
that  the  obvious  task  at  hand;"is  tci 
optimizing  the  transition  proc 


ufacturer  stated  that 
it  is  handled,  but  thfat 
period  is  allowed  to  draig 
ntacted  agreed  on  tt^  impor 
e  company, of ficial  stated 
minimize  costs  through 


rthTN^/ 


Responses  'vary  on  the  subi 
costs.  .  One  company  claims  it 
wQrthT\  Agreeing  with  this,  another 


of  tracking  metricaTHon 
cost  more  than  it  Was 
company  says'  thgt 
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metrication  costs ^ do  not  warrant  special  accounting — ^^he  costs 
^e  unavoidable  so^  let  them  fall  where-iihey  may.^  At  least  one 
company^  however^  is  keeping  track  of\  some  of  the  costs  as 
sources  for  a  potential  tax  writeoff.! 

One  company  which  is  in  the  top  1^  petroleum  companies 
released  an  estimate  for  the  total  cose  of  metrication.  In 
1975  this  company  stated  that  the  cost  would  be  less  than/1 
percent  of  its  average  sales  over  the'  past  5  years  (1971  to 
1975)  if  conversion  occurred  under  optimum  conditions.  We 
computed  this  to  be  less  than  $28  million.     Another  large- 
American  company  estimates  it  will  cpst  about  $2.75  million, 
to  convert  just  its  research  a'nd  engineering  divisions.  An' 
American  Petroleum  Institute  Advisory  Committee  on  Metric 
Planning  estimated  in  1971  that  conversion  for  the  industry 
would  cost  approximately  $300, mill  ion .     This  included  costs 
for  production^  transportation,  manufacturing,  marketing,  and 
administration.     Metrication  will  cost,  but  it  would  be  mis- 
leading for  US' to  estimate  the  costs  , from  available  informa- 
tion. 

Responding  to  our  questionnaire,  79  percent  of  the  petro-' 
leum  companies  agreed  that  conversion  would  be  costly.  How- 
ever, only  14  percent  thought  that  cost  was  not  a  disadvan- 
tage, and  ^  percent  indicated -either  that  cost  was  not  a 
factor  or  they  had  no  basis  to  judge  question. 

Metrication' would  affect  prices  '  ^ 

and  the  consumer  - 

To  what  degree  prices  of  petroleum  products  will  increase, 
.is  still  unanswered.     However,  one  Vomj^ny  official  we  cdn- 
't^qted  said  the  consumer  will  ultimately  bear  the  cost  of 
conversion.     .   .  -  '  ^  ^ 

When  asked  in  the  long  r,un  how  metric  conversion  would" 
influence-  prices,  "6Q  percent  of  our  questionnaire  respondents 
said  they  expect  little  or  no  change,  30  percent  expect  some 
increase,  and  10  percent  had  no  basis  to  judge.     None  of  the 
companies  indicated  a  decrease. or  a  major  increase  in  prices.^ 

DUAL  INVENTORIES -COULD  BE  A, PROBLEM 

In  response  to  our  questionnaire',  66  percent  of  /he  com- 
panies indic.ated  that  dual  inventor ies  would  be  a  problem. 
Only  28  percent  disagreed,  and  th.e  other  6  percent  indicated 
they  had  either  no  basis  to  judge  or  the  question  d/id  not 
apply  to  thei'r'firm.     According  to  an  official  forZthje  Petro- 
leum Institute,  \a  concerted  effort  must  be  made  to  coordinate 
and  control  spare  parts  inventories.     Dual  inventbries  may  be 

a  problem  for  30  qr  40  years,  according  to  this  official.  - 

■  ■       ^  '•    ■  •  .  .  . 
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The  gasoline  pump  computer  manufacturer  said  it  will  J 
always  be  possible  to  enter  the  niarketf  but  it  is  nearly  im-. 
possible  to  eliminate  an  old  system.     Its  old  line  of , pro- • 
ducts  will  linger^  and  it  will  have  an  inventory  problem 
fo^r  many  years. 

FOREIGN  TRADE  ; 

Petroleum  companies  responding  to  our  questionnaire  indi- 
cated that- measurenJent  units  were  not  ranked  very  high  as  a 
factor  in  promoting  or  inhibiting  their  exports.  ^  Competitive 
prices^  technology^  quality/and  reputation  were  'ranked  well 
above  other  factors  in  regard  tfo  export 'promotion.     The  de-'^ 
terents  were  nonc^Jhpet itive  .prices^  tariff  and  nontariff  bar^ 
riers^  "competition^  and  shipping  costs.     Companies  responding 
indicated  bafei-cally  no  change,  in  exports  or  imports  arising 
from  metrication.  * 

THE  .ROLE  OF  GOVERNMENT        /  "  " 

As.  indicated  in  the  table  below/ the  petroleum,  companies 
responding  to  our  questionnaire  indicated  that  if . raetr ica- 
tion  occurs^  the  Federal  Government  should  be  involved  in 
some  manner.  ^        /  ^ 

Federal  Government  roje  Percent  . 

*' 

Counsel,  and  advise  interested  parties 
Coordinate  activities  ^ 
Plan  the  overall  conversion 
Establish  target  dates         ,        .  ' 
Other 

Legislate  the  conversion  process 
Make  conversion  mandatory 
None 

Enforce  the  conversion  process ^ 

■  ■■ 

Although  most  companies  were  against  Federal  mandates  for 
conversion/  they  were  evenly  split  on  whether  or  not  to  use 
Federal  procurement  to  encourage  conversion  as* shown  on  the 
following  page:  '    ,  * 


Encourage  Conversion  Through  Federal  Procurement 


PERCENT 
60 


so 


40 

30 

20 

10 
0 


(  . 


'48%  AGREE- 


1—48%  DISAGREE -1 


r 


STRpNGLY  . 
AGREE 


AGREE 
SOMEWHAT 


UNDECIDED 


DISAGREE 
SOMEWHAT 


STRONGLY 
DISAGREE 


L^^gal  and  regulatory 


Pursuant  to  discussions  w-ith  oil  ^company  officials^  legal 
and  regulatory  problems  can  -be  divided  into  two  categories: 
(1)  antitrust  and  (2)  all  others.  "  ' 

Legal  problems  center  around  the  sizable  assortment  of  ; 
Federal^  State^  and  local  laws  pertaining  to  measurement, 
A  common  fear  is  that ^  w.ithout  central  coordination /  individ- 
ual jurisdictions  may  act  on  their  own  and  Create  a  chaotic- 
situation.     For  example^  in  Calif ornia  sale'^  of  g^sol ine  by  • 
the  lite^  is  now  authorized.     In  New,  Jer's^ey  an  oil  company 
could  npt  conduct  its  metric  gasoline  sales  tests  because  a 
State  tax  law  requires  the  motor-fuel  tax  to  be  le ivied  by. 
the  gallon .  _  -  ; 


n 


4' 


The  table  below  shows  the  response  to  the  Question/ 
"Which  l^aws  or  regulations  currenEly  inhibit  conversion  by. 
your,  company  to  the  metric  system?"  ' 


Law  or  Regulation  * 

State  and  local  laws 
Other  Federal  laws 
Federal  antitrust  laws 
Federal  oi^  State  procurement 
regulations 
-     Building,  codes  * 
None  • 


Percent 

52 
31 
21 

21 
10 
10 


Overall,  the-State  and  local  laWs  appear  to  be  the  great- 
est concer^.     This  is*probably.  because  weights/ and  measures 
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laws  are-  a  State  responsibility.'    Thus^  if.  a  State  requires 
ptox^ucts  to  be  sold  in  only  customary  units^  the*  company 
cauld*  not  market  -imetric-only. products.  •  '    '  / 


r 


.  According -to  a  Petroleum  Institute  official/  arttitrust. 
•seems  to  be  art^i'^su^  in  metrication.     One  company  official^ 
"^old  us  that-the  fear  of  antitrust  was' one  Jreason  there  ^was 
hestitation  in  'converting.     Most  concede^  "however^  that-  if  r 
handled  properly/  antitrust  will  not  be "an  issue.  *     '  \ 

Canada./  wben  faced^  with  this  issue/  modi/fied  their  Com7 
bines  Act  faijalogous  to  our  antitrust  laws^  tbvallbw  compan- 
ies to  meet  ^to.  discuss  metrics..     The  Canadian  .planning  com- 
'luitVefe  dealing.  witW  petroleuM  refiner  ies/  wholesalers/  and 
gassplihe  seiyvice  stTatlbn^  jwas'^so  antitrust  consci.ous '  that  it 
required  ;Ami^daA^  membersj^to  partici- 

.pate  invits  me^^ 


.    .^[ili^ff^i^^^  the  petroreurii  industry '  want  to  deter-^ 

minl&jlj^^  destinies  and  metricate  at  ,a  pace  which  is\ 

\  \^;mos^^^a^)/a[n^^  them.     They  do  not  want^  a  mandator;^  cbn- 

'V^e^psionV^/Oh  the  .other  hand/  they  "want  to  know  what  'threir 
-    •    Voppli^frs^  customers r  ' ah^  competitors  are  -doing. 

'   ^  <■      »  .  „    .  ,  .  i  '■  }  ♦     •        *  ■  ■  ■•  H  *  ■ 

.  bne  ]);arge  coirij^any  states  that  conversion  must  be  Vol'un- 

.ft;  .'votary  and  bie  guided  by  the  forces  of  the  marketplace.  ^There 

Should  be  no  cHTtificially  set  metric  target  day.  Jndiistry 
^  '       should  \>e  allowed  to  coordinate  with  customers/  'suppliers/ 
:    and  t;he  mffelic.     Another  firm's  view  is'that  tbe^planning.  - 
.  '  '^^':t   should  ^Ipdone  at  the  Ame'rican  National  Metric  Council . with 
.^V;         irip^    from  the  Petroleum  Institute/     There  should  b^/^qhe^- 
'  i^*^^  ,  ules  .  but  nothing  mandaftory.     Mandates  will  be  experysive  to 
^implement.     The  gasoline  pump  computer  manufactiffST/  on ''the 
:  r       other  handv-  thinks  a  schedule  should  be  determined  with 
;  dates  sret/  but  the  detail  'and  methods  ^should  be  ieftr  up  : 
V   'Htx)  individual  companies  and  industries . 

'     The  Petroleum  Ihstitut'e  has  established  a  metrib^com- 
'i       -mit^tee  consisting  of  17  members  of  various  integrated  oil 

companies.'  It  does  not  want  to  see  arbitrary  ^metr ic  target  v 
days  set  for  the  Nation  but  concedes  that  at  ^ome  midpoint  ^ 
in  the  transition/  some^legislation  may  be  n&^ded/ 

.  .  *.  The  conversion  process  for  the  Nation  must  be  synchro- 

>     nized  to  minimize  the  length  of  the  transitior\^per io.d .  This 
should  be  done  on  a,  line-item  basis  because  ^earch  segment 
of  business  and  society  has  its  own  unique  optimization  con- 
siderations.    Also/  there  must  be  some  effort  to  coordinate 
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the  supply  of  spares  because  we  would  probably , be* in  a  dual 
inventory  system  for  30  to  40  yej^rs;  . 

One  company  saidthe  United  States  must  replace  the 
present  Irdphazard  .applrt)ach  with  a'c'oordinated  one*.     Many  U.S. 
industries  are  extremely  complex  ent^iti,es  unto  themselves 
however,   if  one  is  talking^ about  convert ing  the  entire 'econ- 
omy, it  is'  even  more  complexl     'Jh.ere  must  be  a  good  deal  of 
planning  a'nd  coordination.     Another  firm'  states,  that  a  volun- 
tary a|)proach  is  nice  but  that  metrication  will  not  happen  ) 
with<Jut  ^ihcentives.    Presently,  legislation-  does  not  proviiTe 
incentives.  .  i]  '  , 

Petroleum  companies  responding  to  our  questijonriaire  yi- 
dicated  that  5  to  10  years  could  be  both  the  sho/test  time 
frame  and'  \he  optimuin  time  frame  required  for  conversion. 
Several  i'ndicated  that  a*«»shorter  per idd  is  possible;  a  few 
ot:hers  inaicated  either  that  .a  longer  '  per  iod  ,  was  requi^ed 
or  that  they  would-never  convert.     The  graph  below  shows  v 
the  tim6  *f rames/under  both  g^-mandatory  and  optimum  conversion. 


\ 


i 


\ 


" "      VThe  To^^  graph  shows  th^e  cbnver s ion  oh 

a  cujnulative\basis  for;  a  voluntary  or  mandatory  conversion. 
If  the vconversion  remains  voluntary^  the  industry  cpuld  be 
82-percent  metric,  in  20  . years;  however-/  i'f  conversion  were 
mandated^  the  fndustry  could  he  97-percfent  metric. 


Time.  Frame  For  Conversion  -Cumulative 


PERCENT 
100 


'70 
60 
60 

40 
30 
20 
10 
0 


— -  MANDATORY 
"^"^  VOLUNTARY 

•  r 

V 

0 

I ,  \ 

4 

.  \ 

\ 

■V. 

.10 
YEARS 
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ADVANTAGES  VERSUS  DISADVANTAGES— FEW 
BENEFITS  , FOR  THE  PETROLEUM  INDUSTRY  • 

^The  petroleum^  industry  generally  -foresees  few.  advan- 
tages to^metr ication.     Some  compani-e^  state  that  th^ere  are 
Vo  economic  advantages y  and  *nfost  beriefits  do  not  relate  ^ 
directly  to  the  petroleum  industry^They  state/  for  example^ 
some  basic  pillars  of  our  economy: — such  as  the^automotive 
industry  (see  ch.  11) — are  converting/  ajnd  this  has  a  rip- 
pling effect  on  the  rest  Qf  the  economy. 


The  following  table  shows  hovf  .  the  respondents  to*  our 
questionnaire  viewed  the  frequently  mentioned  advantages  of 
metrication'  for  their  companies.. 
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Pr  eg ue n t ly-  a 1 1 r  i b u t ed  

advantages  Agree 


The  metric  system  is 
easier  to  use  and 
would  result  ^  in 
fewer  errors^  - 

Conversion  will  in- 
crease or  protect  a 
the  present  amount 
of  exports  and  work 
pv^rseas,- 

Conversion  will  pro-. 
-  vide  an  opportunity 
.to  standardize  pro- 
dcicts,  , 

Trade  will,  be  f^cili-  • 
^  'feated  thi;ough,  a  com- 
mon measurement 
language. 

Use^of  the  metric 

systam  will  increase 
production  efficien- 
cies 

Use  of  the  metric  sys- 
tem will  facilitate 
technological , ad- 
vances. 

Conversion  will  pro- 
vide an  opportunity 
for  improving,  pro- 
duct st^dards. 

fconversion  will  stimu- 
late your  industry. 


 —  -  Doe  s  no  t  "  - 1^0  ^ba  si  s 

Disagree        apply         to  judge 


(percent  )■ 


48 


34 


14 


17 


21 


41 


21 


48 


62 


24 


17 


24 


10 


10 


17 


48 


21 


14 


14 


62 


10 


14 


31 
3 


48 
76 


7  ^  14, 

-7    '  14 


One  oil  company  official^  believing  in  the  inevitabil- 
ity of  metrication/  states  that  planning  and  coordinating 
now  will  lead  to  cost  avoidance  later^  and  this  is  a  benefit 
Another  major  oil  company  says' that  its  engineering  division 
is  doing  work  for  all  of  its  international  affiliates;  and 


14-14 


298 


c  ' 

-if-they--do -not  vmetr  icate  r  that  wor  k  would  be  lost  -to 

European  engineers.     The  Petroleum  Institute  says  that  engi- 
neer ing  calculations  will  be  made  easier  and,,  therefore, 
cheaper  and  that  metrication  will  be  most  beneficial  to  those 
engaged  in  new  tfechnolog ie^  and  construction. 

'The  disadvantages  of  metrication  can  be  summed  up  as 
costly.  .  Employees  will  have  to  be  trained;  dual  inventories 
will  exist;  -standards  will  have  to  be  changed;  and  tools, 
parts,  and  equipment  will  have  to  be  purchased.     The  table 
below  shows  how  the  respondents  to  our  questionnaire  viewed 
the  frequently  mentioned  disadvantages  of  me tr icat ian  for 
tKeir  companies. 


Frequently  attributed 
^    d  is^dvantages  Agree 


^  Does  not'     No  basis 
Disagree     -    apply        to  judge 


Conv^ersion  will  be 
costly . 

Training  employees  will 
be'  time  consuming. 

Conversion  will  result 
in  dual  inventories. 

Customers  will  be  con- 
fused by  the  metric 
system. 

Conversion  will  increase 
the  prices  of  your 
company's  products.. 

Conversion  will  result 
in  safety  hazards  and 
errors. 

Sales  wiir  be  lost  to 
foreign  imports. 

Conversion  of  products 
will  require  retest- 
ing. 

product  standards  will 
have  to  be  changed. 


79 


79. 


66 


69 


28 


38 


10 


55 


•(percent) 


14 


28 
17 

.34  . 

31 
72 

52 
24 


14 
7 

*  7 
,17 


10 

24 

24 
17 

21 
10 


14-15 


239 


 Eyidently.r„_the^p 

other  than  themselves  benefit  from  the  conversion.  As 

shown  in  the  ch^rt  below^  55  percent  of  the  petroleum  compa- 
nies responding  to  our  questionnaires  beli^eved  that. the  dis- 
advantages of  metrication  outweighed  the  advantages  *  for  thfeir 
companies.'   Only  13  percent  felt  that  conversion  would  be  an 
advantage.  '  However^  55  percent  felt  that  for  the  Nation, 
overall^  the  advantages  outweighed  the  disadvantages^  and  ^4 
percent  felt  that  conversion  would  be  a  disadvantage  to  the 
united  States.  * 


FOR  THE  PETROLEUM  COMPANIES 
SIGNIFICANTLY  3%  . 

NO  BASIS  TO  JUDGE  8% 


Weighing  Of  Advantagels/Disadvantages 

FORTHEUNITEp^STATES 


m 


DISADVANTAGBS  OUTWilGH  ADVANTAi3$S 
ADVANTAGES  OUTWBIGH  DISAOVANTAGBS 
SAMB  OR  NO  BASIS  TO  JUDGB 


SAME  7% 

SLIGHTLY  7% 


CONVERSION  AT  THE  GAS  STATION 


•The  most  noticeable  impact  of  metrication  in  the  petro:;^ 
leum  ^industry  for  the  general  public  will  b^at  the  gas.  sta^ 
tion.     The  major  challenge  for  the  industry;  according  to 
the  Petroleum  Institute^  is  to  make  sure  the  public  does  not 
perceive  metrication  as  an  attempt  to  raise  prices. 
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From  gallons  to  liters        ^      _     .  ^  / 

Under  .the  metric  system  the  liter  replaces  the  ga^llon  as 
the  b&sic  measure  for'' liquids •     A  liter  is  i^lightly  larger 
than  a  quart;  1  liter  equals,  about.  33,8  ounces.    About  3.785 
Miters  equal,  1  gallon  (128  ounces).     A  change  to  gasoline 
sales  by  the'  liter  could  be  one  of  the  few  hard  conversions 
made^^by  the  industry  but  t>ne  with  the  greatest  public  expo- 
sure .     '  '  '       •  .  N  . 

*  ■  ■/ 

How  does  the  public  purchase -gasoline?     Usually,  the  con- 
sumer fills  up  the  t^nk  or  sets  a .monetary  limit  such  as  $5 
.or  $10'.     Occasionally  a  customer  orders  by  the  gallon.  One 
petroleum  company  has  conducted  surveys  on  customer  reaction 
to  buying  gasoline  by  the  liter.     It  sold  gafe  by  the  liter  in 
two  stations  in  different  sections  of  the  country.  Results 
showed  about  20 .percent  of •  the  customers  wanted' the  gallon 
hack,  and>  the  rest  either  did  not  care  one  way  or  the  other  or 
they  liked  the  idea  of  the  liter.     Thus ,  it  appears  the  effect 
of  this  particular  conversion  may  not^  present  a  problem. 

Converting  the  gasoline  pump  computer 

The  gasoline  pump  computer  is  the  mechanism  that  regis- 
ters the  number  of  units  dispensed,  multiplies ^it  by  the 
established  unit  price,  and  calculates  the  total  price.  The 
computers  for  nearly  all  of  the  world's  fuel  dispensers  are 
provided  by  a^single  U.S.  company.     The  company  has  no  metric 
coordinator  and  no  metric  policy,  but  it  is  interested  in 
metrication!     That  interest  stems  from  the  fact  that  recent 
increases  in  fuel  prices  have  made  many  of  its  computers  obso- 
lete, *&nd  future  increases  could  render  most  of  the  remaining 
computers  obsolete.  *  \ 

The  problem  first  came/to  light  in  1974  when fthe  gas- 
oline price  per  gallon  exceeded  50  cents.     It  was  found  that 
aboujb  300,000  pumps  could  not  record  a  unit  price  beyond  49.9 
cents.     For  -those  pumps  limited  to  49.9  cents  per  gallon,  the 
unit  price  can  be  set  at  J./2  the  actual  price,  then  the  final 
total  price  can  be  multiplied  by  two  to  determine  the  custo- 
mer's actual  bill.     For  those  pumps  limited  to  registering 
sales  to  $9.99,  $10.00  can  be  added  to  the  final  figure  in 
the  pump's  total  sales  window  when  the  price  exceeds  $9.99. 

The  following  figures  show  the  mechanical  computers  used 
in  U.S.  gasoline  pumps  and  their  limitations. 
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Gasoline  Pump  Computers 


FIGURE  1 
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Figure  1  shows  a  3-wheel — Limited* 
Rarige  Price  Posting  Computer 

Th^  limitatians  of  use  are:  - 

— Maximum  price  posting  of  49.9 

,cents  per  gallon. 
— Maximum  sales  price  of.  $9.99. 


FIGURE  2 
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Figure  2  ^hows  a  3-wheel~Full 
Range  Price  Posting  Computer 

The  limitations  of  use  are: 

,      — Maximum  price  posting  of  99.9 
cents  per  gallon. 
— Maximum  sales  price  of  $9.99. 
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Figure  3  shows  a  4-wheel — Full 
Range  Price  Posting  Computer ^ 
which  represents  the  present 
production  design 

The  limitations  of  ui*e  are: 

_    _^ — May  imnin  nr  ir^e  T:jQg^ir?C!  QQ  .  Q__ 

— Maximum  saies  pcite-'Oa.'^f:? 99:7  9 . 
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The  computer  company  has  developed  a  gear  box  to  allow  a 
pump  to  register  in  gallons  now  and  in  liters  later.     The  gear 
box  can  be  installed  in  new  computers  during  manufacture^  and 
older  computers  can  be  modified  either  at  the  gas  station. or 
^hen  the  computer  is  sent  back  to  the  factory  to  be' rebuilt. 

The  gear  box^  costs  about  $25  and  labor  installation 
charges  for  pumps  in  service  will  add  about  another  $25  to 
the  cost.     With  about  1.3  million  pumps  to  be  converted  in 
the  United  Statesr  this  means  an  estimated  conversion  cost 
of  about  $65  million.     Company  officials  would  not  divulge 
their  sales  or  the  number  of  conversions  already  completed 
but  said  they  have  sold  some  gear  boxes.     They  estimated 
that  less  than  5  percent  of  U.S.  ^as  pumps  already  have  dual 
capability  with  10  to  20  percent  more  on  order  and  another 
20  percent  being  specified  for  future  orders. 

The  company  also  sells  its  products  in  Canada.     The  of- 
ficials esti^nated  that  about  30  percent  of  Canada's  gas  pumps 
have  dual  capability  and  orders  have  been  placed  for  at  least 
another  30  percent.     Canada's  Metric  Commission  has  -  estimated 
that  the  maximum  cost  for  ^converting  the  pumps  could  be  as 
much  as  $200  per  pump.     This  $200  estimate  includes  the  $25 
'for  the  gearbox^  the  $25  labor  charge^  travel  time  to  rural 
areas,  taxes,  and  other  costs.  .^Canada  is  committed  to  be 
70-percent,  metric  at  the  gas  pump  by  January  1,  1979. 

Metr^'ication  could  be  one-  solution  to  the, 
$l-per-gallon  gasoline  problem 

The  1.3-m^illion  commercial  pumps  in  operation,  today  can- 
not record  a'  unit  price  in  excess  of  99.9  cents  pe£  gallon, 
and  the  industry  expects  that  gasoline  prices  could  eventually 
exceed  $1  per  gallon.     An  oil  company  official  advised  us 
that  modifications  to  a  pump  which  would- allow  unit  pricing 
in  excess  of  $1  could  cost  $500  to  $600  per  pump.  , 

There  are  several  solutions  to  this  problem..  Pumps 
could  be  modified  to  .measure  gasoline  sales  by  the  quart;  or 
the  industry  could  convert  to  metric^  whereby  the  pumps  would 
measure  sales  by  the  liter.     If  gas  costs  $1  per  gallon,  the 
cost  p^r  liter  would  be  about  26  cents.  With  the  price  chang- 
ing to  about  26  cents,  hopefully  it  would  be  quite  a  while 
bjsfore  the  industry  would  again  face  the  problem  of  the  unit 
price  exceeding  99.9  cents. 

If  the  cost  estimates  are  accurate,  conversion  to  sales 
by  the  liter  will  actually  save  the  Industry  $450  to  $550  per 
pump.     The  industry  would  be  spending  about  $50  per  pump  for 
metrication,  but  saving  the  $500  to  $600  required  to  modify 
the  unit-pricing  mechanism.    With  1.3  million  pumps,  this 
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could  result  in  savings  of  about  $585  to  $7l5  million.  A 
change  in  the  unit  of  measure  is  the  key;  metrication  is 
just  one  of  the  solutions  because  the  same  effect  could  be 
achieved  by  changing' from  the  gaJ.lon  to  the  quart. 

In  1974  ^he  gasoline  pump  cpmputer  producer  presented 
a  paper  to  the  National  Conference  on  Weights  and  Measures,, 
suggesting  that  the  measured  unit  be  changed  from  gallons  to 
quarts.     This  would  allow  the  price  to  go  up  to  $3.99  per 
gallon  (99.9  cents  per  quart)  before  the  limits  of  the  com- 
puter were  exceeded.     Later,  if  the  United  States  conveXted 
to  metric  the  umFt  could  be  changed  from  quart  to  liter.  The 
National  Conference  was  opposed  to  quart  pricing. 

Sincd^he  -  public  usually  does  not- purchase  gasoline  by 
volume  but  rather  by  dollar  ampunt  or  tank  full,  we  believe^ 
that  the  National  Confe-rence  on  Weight^' and  Measures  should 
reconsider  their*  opposition  to  using  quarts  rather  than  gal- 
lons if  gas  pumps  are  not  converted  to  metric.  ^ 

Timing  the  conversion  woul^  tc  important. 

•  ^ 

Officials  at  the  computer  company  pointed  out  that  a 
crash  conversion^ program  for  gas  pumps  would  not  be  ^ood. 
The  company  Wjas  forced  into  a  crashiprogram  for  the  no-lead  * 
gasoline  program  in  1969-     The  abnormally  high  demand  for 
parts,  150-  to  200-percent  above  normal,  was  met,  bu,t  there 
were  not  enough  qualified  technicians  available  to  install 
the  equipment.  '  The  equipment  was  still  in  warehouses  2  or 
3  years  later.     The  same  thing  could  happen  if  metrication 
„  turns  into  a  crash  program.     The  officials  estimate  that  a 
a  goal  of  80-percent  metric  in  5  to  7  years  ^  reasonable. 

Tire  pressures  .  '  0 

Providing  air  for  tires  at  service  stations  is  a  prob- 
lem today.     According  to  an  official  of  the  Petroleum  Insti- 
tute, service  station  operators  are  tired  of  offering  this 
free  service.     The  Tire  Industry  Safety  Council,  a  private 
organization  representing  the  tire  industry,  is  concerned 
that  more  arid  more  gasoline  service  stations  are  discontinu- 
ing the  air  service.     Proper  inflati'on  is  an  important  factor 
in  tire  safety  and  mileage.     (See  ch.  13  for  a  discussion  on 
metric  tires.)     Service  stations  are  not  required  to  have  the 
air  service  and,  even  if  they  have  it,  there  are  no  minimum 
maintenance  or  reliability  requirements.  ^ 

l4i  1972  the  National  Business  Council  for  Consumer 
Affairs,  a  Federal  Government  advisory  committee,  recomnren- 
ded  that  the  F-ederal  Government  initiate  and  coordinate  a 
continuing  program  to  assure  accurate  readings  on  fixed 
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*        *      ■  ■  "     •  \  ■ 

air-pressure-measurement  devices  used  by  the  general'  public. 
The  intent  of  the  recommendations  was  to  have  State  weight  ^ 
and  measure  laws  r^uire  accurate  devices.     The  petroleum 
compa-nie^  endorsed,  the /recommendation ;  however  ^  nothing  has 
been  done  according  to  the  Tire  Industry  Safety  Council. 

According  to  the  Department  of  Transportation's  National 
Highway  Traffic 'Safety  Administration^  only  two  companies  are 
known  to  have  the ' capability  to  build^  service  station  air 
pumps  which  are  calibrat^ed  in  k'ilopaicals  rather  than  pounds 
per  square  inch. 

Questions  about  whether  the  service  will  continae  to  be 
offered  and  how  best  to  assure  the  accuracy  of  th'ese  device's 
must  be  answered^  as  well  as  the  questions'  of  whether  or-  when 
to  go  metric.     To  our*  knowledge^  no  gpvernment  regulatory 
body  has  jurisdiction.       v    '  •  ^ 

Recently^  a  coin-opetated  machine  for^air  has  been  intro-^ 
duced  vhich  may  solve  th«  air  service  problem.     The  machine 
provides  for  4  minutes  of  service  for  a  quarter.  Howeverv 
this  machine  is  not ' equippg;*  with  an  air-pressure  measurement 
device^  therefore^  the  user  would  have  to  provide  his,  own  air 
gauge.     It  is  too^arly  to  determine  whether  this  ndw'  machine 
will  assist  customers  in  obtaining  proper  t;:^re  inflation. 

Other  .products  .  '  - 

'4 

In  addition  to  gasoline^  -other  products  generally  pro- 
vided by  tl^e  petroleum  industry  will  have  to  be  packaged  and  , 
described  in  metric  units 'for  a  complete  conversion .  * 

f      ■■  ■         ^  . 

The  only  studies  in  this  area  we  know  of  concern  the  con- ^ 
:versiori  of  the  oil  can.     Through  tlie  auspices  of  the  Packag- 
ing Institute^  a  study  for  converting  the  1-quart  oil  can  bo 
a  1-liter  can  has  been  completed.  Essentially^  the  existing 
equipment  can  be  modified  to  allow  production  of  liter  cans 
of  oil.     The  diameter  of  the  can  will  remain  the  same/  but  the 
height  would  be  increased  sliightly  because  a  liter  is  about 
6-percent  larger  in  volume  than  a  quart. ^ 

However^  several  other . matters ^  such  as  new  cartons  and 
storage  and  display  areas^  must  be- analyzed  to  determine  the 
full,  impact  of  the  taller  can.     Additionally,  one  company  said 
that  they  need  information  from  the  automobile  industry  as  to 
the  impact  of  putting  4  liters  (135.3  ounces)  into  a  car  which 
currently  'requires  4  quarts  (128  ounces)  of  oil.     The  compa- 
nies also  need  to  know  when  the  automobile  industry  'is  going 
to  specify  the  liter  for  crankcase  requirements.-  Coordination 
with  the  automotive  sector  will  be  a  continuing  requirement 
throughout  the  petroleum  industry's  metrication  program. 
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CONCLUSIONS  •    .  ■  -  '  . 

The  petroltiem  industry  'f  irmly  believes  in  the  .  inevita- 
bility of  metrication  but  foresees' no  major  'economic  advan-  ' 
tages  to  converting.     Planning  for  th^  conversion  has  begun 
in  some  ^reasv.   The  industry  prefers  a, well-planned  and  coor- 
dinated conversion  arrived  *at  voluntarily^  dnstead  of  the. 
cuijrent  situation  where  no  tirm  national  commi|^mGnt  or  board 
is  planning  the  conversion . 

'   .     ' "  •  ,1  .  .     ,  ,     ^     ,       '  '*  ' 

_The  industry- believes  metrication  is  inevitable  because: 

-7Actions  'by  multinationals  and  others  have  provic^ed  a 
'    rippling  effect.  .a 

^ — Metrication  eventually  will  be  mandated  by  Gdvern- 
^  .ment.  '    \    \   '  / 


—The  petroleum  ^ind^usJtry  bannOT^  hold  out  for  a/custo- 
mary  measujement  system  while  the  .rest  of  the  Natio^n 
converts  dnd  the  world  is  metric.  . 

Not  much  hard  conversion  is  af^icipatfed  Ijecause  the  in- 
dustry h'as  afchieved  a^very  hi^h  level  -of  internationar  stand- ' - 
'ardiza^ion .  ,  Most  pfiant^ and  equipment  item?  will  be  soft  Sp 
converted;^  hard  con'^ersiorf- wjLll-^  b'^  limited  mainly  to'  read^ 
outs  for  tempera'tureV  pressure^  an^ -volume ^ -such  as  retail 
sales  for  ^dxl  and^-ga^^Iihe.-     *  ^       '  v    •  '  ' 

Co|t  or^donyersion,.  is  d if  f  icult 'to  esWmat^  but  ap'pears 
.  .to  be  signif  rcan'tv    However^  it' can  be  minimized  through!  ^, 
proper  management  qf  the  transition  period.,  * 

Gasoline  prices  at  the  retail.^  level  may  exceed '$1  per  —'  . 
gallon  in  the  future*.    When  they  <3o^  the  industry  will  then 
be  faced  with  the  alternatives'  of  quart- or  liter  sales  to 
solve  expensive  equipment  modification- problems .  The: 
adaption-of-fexjuipment  problem  is.  present  whether  the  metVic 
system  is  adopted  or  not.   .However^  if  the  Un;ited  States^adopts 
the  metric  system  predominately>  -State  laws  will  have-  to  b? 
changed  to  allow  gasoline  sales  by,  the  liter  as  this,  is  cur- 
rently prohibited  in  some  States.  * 

i       •  .  •      .  .  .  " 

Traditionally^  tire  air  service  has  been  provided  by  the 
gasoline  station.  service  and  tire  pressure 

equipment  are  neith^ra|feqiiired  nor  ;maintained^  for  reliability. 
The  industry  has  sugpSrted  recommerjdations  in  this  area^  but 

,  no  actions  have  been  taken.     Even  without  conversion^  the  De- 
partments of  Commerce  and  Transportation;  the  petroleum^  tire^ 
and  automotive  industries;  and  the  States  should  work  on  a 
program  to  ensure  that  air  pressure  services  continue  to  be 
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avai.labie  to  the  general  public  .because  proper  inflation  is 
the  most . important  factor  in  tire  safety  and  mileage.  The 
public  nee^  to  b'e  assured  of  the  accuracy  of  d,eyices  us§d  • 
to  measure  tire  air  -pressure  whether  the 'units  used  .  3re  cus- 
tomary or  metric;  .  '     *;  v  •  ' 

rbcommen6ations    \   '      ^        '  ,  ^  '       V/  ^ 

Recommendation  €o  the  .Chairman ^  ^  .     ^  * 

U.S.  Metric  Board    '  "'   ... . 

Gasol  ine  pump  coipputers  may  lia^ve  to  b.e  ch'anged ,  because 
of  the  increasing  unit  prince  per  gallon.     Thejref ore>  we  recom- 
mend that  the  U. Si  Metric  Board  advise  the^  petroleum -4ndus.try. 
of  the  conversion  plans /:jif  any  ^  o?*  olther  '  related  consumer 
products.     The  petroleum*  industry  then  c^rt  plap  f dr.: :the  Volume 
unit  price  change  to  the  quart  or  Irter^  depending  on,  what 
itieasuring  systeiri^other  consumer  products  will  be  sold  by-  / 

\  -  '     '    ' .  '       ^  -  . 

Recommendation  to  *the  Secretaries  \       ,  \ 

of  Commerce  and  Transportation  ^  's>  *  V.        •       '  T  - 

 :■  ^  — '  ' —  *  f        ■  ••4'"'"--, 

V     .  We  recommerta  that  the  Secretar ies""  of  flomm^erjc'e -^cind  Trans-/ 
portation  report 'to  th^  Congress  what  actions^nieed  to  be  taken 
to  provide: 'Adequate ^^^vjailable  air  service  to  insure  tire 
•safety  ^  and  longeyiliy  to  tite  general  public/ particularly -sance 
the*  tire  industr^  "began  introducing  metric  tires.  ■     ^    -  v' 
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CHAPTER  15  ' 
FL!^ING  WITH  THE  METRIC  SYSTEM 


\i  BOEING  747 


PHOTO  COURTESY  OF  THE  BOEING  AEROSPACE  COMPANY. 


I- 


The  United  States  is  th^  world  leader  in  aerospace  tech- 
nology and  production.    About  70  percent  of  the  civilian  com- 
^mercial  jet  aircraft/  excluding  the  Soviet  national  airline^ 
/and  ov#r:  90  percent  of  the  world's  igeneral  aviation  fleet 
,are  of  U.S.  manufacture.     In  addition/  the  United  States  is 
a  world* leader  in  commercial  aviation.    Excluding  the  Soviet 
Union/  U.S.  airlines  carry  about »47  percent  of  the  world's 
j^assengers  and  about  42  percent  of  all  goods  shipped  by  air. 

III       The  U.S.  aviation  community — airlines^  pilots^  aircraft 
owners^  and  Government—is  concerned  about  safety  in  air  op- 
erations during  metrication;    The  United  States  uses  the  cus- 
tomary system  foV;^  flying.    Internationally /  however  ^  both 
systems  are  used,  and  each  country  specifies  the  terms  to  be 
used  in  that  country.    Some  customary  units  are  used  more-/ 
thdm  .the  metric  units  in  several  instancies.    The  use  of  one 
mieasurement  system  for  air  operation^  worldwide  has  been 
sought  for  over  30  years  but  never  attained. 
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The  aerospace  industry— manufacturers  of  aircraft^  space 
vehicles^  missiles^  and  a  wide  assortment  of  instruments ^ 
parts,  and  related  equipment--belieyes  that  metrication  is 
inevitable  for  itself  and  the  Natiori.     A  number  of  factors 
have  contributed  to  this  conclusion:     the  1971  National  Bureau 
of  Standards  metric  report,  which  stated  there  was  no  question 
that  the  United  States  should  convert;' the  automotive  industry 
and  othei:  multinational  companies'  conversions ,  which  are 
having  a  rippling  effect -throughout  the  economy;  a  1975^  aero-  . 
space  industry  report  on  metrication ;  and  the  Metric  Conversion 
Act  of  1.9:75-     Taken  collectively,  the  .industry  believes  these 
factors  indicate  a  trend  that  it  cannot  ignore. 

Generally,  neither  the  aviation  community  nor  the  aero- 
space-industry could  identify  aViy  major  benefit  from  metrica- 
tion which  would  offset  the  cost  of  conversion.     Both  groups 
es^pect  the  Federal  Government  to  play  an  important  role  in 
planning  and  coordinating  metrication.     The  aviation  community 
points  out  that  the  Federal  Government  has  the  statutory  re-  ^ 
sponsibility  for  air  safety  and  therefore  must  assume  the 
leadership  in  this  area.  - 

The  aerospace  industry  has  not  received  much  demand  for 
metric  products  and  anticipates  that  Government  orders  foi? 
new  products  may  lead  the  way  to  metrication.     Efforts  thus 
far  have  been  concentrated  on  metricating  engineering  stan^ 
dards  that  are  essential  to  the  industry,  even  thcfugh  'u.S. 
aerospace  engineering  standards,  which  are  based  on  the  cus- 
tomary system,  are  used  throughout  the  world  to  build  aero- 
space products. 

We  contacted  trade  associations  representing  the  aero- 
space manufacturers  and  U.£.  airlines.^    W.e  discussed  metrica- 
tion with  selected  manufacrwiers  and- airlines ^and  Federal 
agencies.    We  reviewed  available  reports  and  pertinen^xJo^u- 
m'ents.    We  also  sent  a  questionnaire  to  the  Fortune  SdP  indus- 
trials, which  included  14  aerispace  coiqpanies ,  and  all  respon- 
ded.    (See  ch.  5  for  a  complete  analysis  of  all  responses. ) 

AVIATION  COMMUNITY  AND 
THE^  AEROSPACE  INDUSTRY, 

The  term  "aviation  community"  refers  to  those  persons 
and  organizations  involved  in  flying,  directing,  and  control-  . 
ling  aircraft  in  flight.  "This  includes,  but  is  not  limited  ~ 
to,  pilots,  airlines,  aircraft  owners,  air  traffic  control-  _ 
lers,  and  the  Federal  Aviation  Administration  (FAA). 

The  aviation  community  is  highly  regulated,  with  FAA   .  • 
responsible  for  U.S.  air  safety.     The  civil  aviation  fleet 
in  the  United  States  contains  about  184,000  aircraft  and  i§ 
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divided  into  tw6,ma jor  groups^"-  Aviation  is  the  lar- 

gest group—about  182^000  aircraft— and  covers  those  aircraft 
-used  by  individuals^  companies^ , and  corporations .     The  sched- 
uled airlines  are  the  second  group.     In  1976  U.S.  scheduled 
airlines  had  "about  2^300 "aircraft  in  their  fleet  and  trans-\ 
^ported  about  223  million  passengers.     They . collected  about  \ 
$17.5  billion  for  their  services.  \ 

^  ...  •  ..  •    '     '  •  .  \ 

In  1976  there  were  about  14  rO.OQ.  airports  in  the  tfnited  V 
States- according  to 'FAA  reports.     About  400  of  these  had  con-  y 

.trol  -towers  operated  by  the -FAA.     At  these  400  airports  ^  there^ 
were'  about  64;  million  takeoffs  and  landings  with  general  avi- 
ation accounting  for  about  76  percent;  airlines^  20  percent; 
and  the  military^  4.  percent. 

The  tenn  -"aer6spa_ce  industry"  describes  the  manufactur- 
ers of  products /  such  as  aircraft;  space ^vehicles;  missiles; 
and  a  wide  assortment  of  instruments/  parts>  and  related; 
equipmenjg.*    The  aerospace  industry,  is  diverjse  and  complex. 
Although  dominate{d  by  a  few  giants ^  *  the  industry  has  a  very 
broad  base  with  more  than  3^500  suppliers.  Characteristics 
of  the  industry  are  i^ts  high  ^degree  of  technology;  ^  its  inte- 
-^ration  with  other  high  technology  fields /  such  as  electron- 
ics and  computers;  and  the  long  -lif ^^^pan' of  its  t>i^oducts .  . 

The  United  States  dominates  nearly  all  aspects  of ' the 
world's  aerospace  industry ;     The  industry  had  about  $29  bil- 
lioji  in  equipment  sales,  in  1976.     Government  sales— for  both 
'domfestj.c  and  export  use — accounted  for  about  67  percent  of  ' 
all  aerospace,  business.     Nearly  a  third  of  the  industry'? 
total  sales  of  aerospace  products  were  t9  foreign  markets^ 
either  directly  or  , through  foreign  assistance  programs.  Aero- 
ispace  export  sales  were  exceeded  only  by  agricultural  exports- 
as  a  p^itive  contributor  to  the  U.S.  tirade  balance. 

SHOULD  AIR  OPERATIONS'  CONVERT?    ;  ^  V 

Measurement  is  an  integral 'part        flying,  directing^ 
an^  controlling  ah  aircraft.     For  safety  and  eiEficiency  in 
air  operations measurement  units '  and  terms./have  been-  stand- 
ardized nationally  and  to  some  extent'  internationally. 
Standardization,  it  is  generally  believed,  will  reduce  con- 
fusioi?  or  misunderstanding  and  may  aid  in  preventing  acci- 
dents .     Complete  -  international  standardization  on  measurements 
units;/  based  upon  the  metric  system/  is  being  sought..  But, 
because  of  the  relative  sta.ndardization  already  achieved/ 
concern;  has  been  expressed  oi^  th^  advisability  of  metricating 
U.S.^  air  operations.     These  concerns  cover  safety  in  air  op-- 
erations  during  metrication  and  the  relatively  high  cost  of 
converting  equipment.. 


Air  operations,  today 


^     Air  operations  iis  ah  all-encompassing  term  used  to  des- 
cribe just  about  anything  or  anybody  exerting  a  control  over 
an  aircraft's  flight.     It  includes  radio,  procedures^  emer- 
gency procedures,  enroute  and  terminal  navigation  aids,  maps, 
charts,  radar  and  instrument  approach  procedures,  communica- 
tions between  the  pilot  and  ground  personnel  (such  as  the 
tower  operator  or  the  air  traffic  controller) ,  and  many  more 
related  items. 

-    To  .make  aviation  as  safe  as  possible,  the  communications 
and  procedures  used  in  air  operations  are  regulated  and  stand 
ardized  #or  each  country  and  internationally  as  much  as  pos- 
sible.    FAA  |as  the,  responsibility  in  the  United  States  for 
regulating  air  operations  and  developing  and  operating  a  com- 
mon system  of  air  traffic  control  and  air  navigation.    ^In  ad- 
dition, FAA  issues  and  enforces  regulations  on  operating  and  . 
maintaining  aircraft;  .certifies  pilots,  aircraft,  and  air- 
ports; and  operates  air  navigation  and  communication  facil- 
ities. '        -■  ^  \  . 

International  air  operations  is  the  concern  of  the  Inter- 
national Civil  Aviation  Organization  (ICAO).     This  treaty  or- 
ganization, of  which  the  United  States  is  a  member,  seeks 
agreements,  with  its. members  on  rules,  regulations,  and  pro- 
cedures to  make  international  aviation  as  safe  as  possible.  . 
It  is  a  specialized  agency  of  the  United  Nations  and  is  fi- 
nanced by  contributions  of  its  member  States.     ICAO  ha.s*  no 
'  compulsory  powers.^ 

ICAO  has  sought  to  standardize  international  aviation  ^ 
on  metric  units  since  its  inception  in  1944.     Many  members, 
including  the  United. States,  have  resisted  this  effort  and 
continue  to  use  customary  units  for  air  Operations .     In  1976 
ICAO's  Air  Navigation  Commission  prepaifed  a  comprehensive 
paper  on  standardization  of  measurement  units  for  intjerna- 
tional  aviation.'    The  paper  stated  that  the  paramount  need 
in.  the  air  operation  area  is  standardization.     The  Commission 
concluded  that  the  commitment  to  standardization  may  take 
precedence  over  converting  to  the  International  System  of 
Units  metric  systeiri.     The  Commission  stated  that  ICAO's  over- 
all objective  is  the  singular  use  of  a  s.tandard  measurement 
unit  based  on  S.I  units,  except  in  those  cases  where  the 
use  of  a  specific  SI  unit  is  impractical  or  undesirable.  ^ 

Presently,  both  c\istomary  and  metric  measurement  units 
may  be  used  for  air  operations.^   Nations  may  use  either  .the 
ICAO  Table  or  ICAO's  Blue  Table,  or  they  may  .choose  the  table 
which  comes  closest  to  their  needs  aAd  file  exceptions  for 
specific  deviatic^ns.     ThA  United  States  uses  the  Blue  Table 
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with  a  number  of  exceptions.    According  to  ICAO  reports,  47 
countries  use  the *ICAO  Table,  but  13  have  filed  exceptions. 
There  are  64  cpuntries  following  the  Blue  Table,  and  12  ( in- 
cluding the  United  Statqs)  have  filed  exceptions.     No  coug^try 
uses  the  SI  metric  units  exclusively.    The  following  table 
contrasts  the  ICAO  tables,  the  SI  metric  units,  and  the  units 
used  by  the  Uridted  States. 


Measurement 


Distance: 
long 


short 


Measurement  Units  for  Air  Operatiofis 


SI 
metric 


kilometer  (km) 
meter  (m) 


Tables 


ICAO 


nautical 
mile  (nm) 


Blue 


nm 


U.S. 

system 

nm 
ft 


altitude/ 
elevation 

Speed:' 

,  horizontal 
><^'"  vertical 


meter  per 

second . (m/s) 

m/s 


Visability: 

long  distance      km  or  m 


short  distance  km  or  m 

.Altimeter  setting  Pascal  or 

(atmospheric  ^  kilopascal 
pressure) 


Temperature 

Weight 

Time 


1 

kelvin  or  . 
Celsius 

kilogram  ( kg ) 


second 


m  -  ft 

knots  ( kts)      >  kts 
m/s  ft/min 


km  or  m 

km_  or  ,m 
millibar 

Celsius 


metric  ton 
or  kg 

day/hr/mih 


km  or  m 

km. or  m 
millibar 

Celsius 


ft 


^kts 

ft/min 

^statute 
^  mile 

ft  , 

inches  of 
mercury 

Fahrenheit 


metric  ton  pound 
or  kgs 

day/hr/min  day/hr/min 


Neither  the  ICAO  Table  nor  the  Blue  Table  lists  kilome- 
ters for  distance  measurement  (both  sfe^ow  nautical  miles)  /  met- 
ers pet  second  to  measure  horizontal  air  speed  (both  show 
knots)/  Pascals' for  altimeter  settings  (both  show  millibars)/ 
Kelvin  for  temperature  (Celsius  is  shown)/  nor  the  second  as 
the  unit  for  time  (both  show  the  date/time  group/  that  is 
071350  means  the  7th  day  of  the  month  at  1:50  p.m.). 
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The  Qn.ly  differences  between  the,  ICAO  Table  and  the  Blue 
Table  are  that  the  Blue  Table  lists  feet  to  measure  altitude 
and  feet  per  minute  to  measure  vertical  speed. 

•         Germany,  Italy,  Mexico,  and  the  United  Kingdom 'reported- 
ly adhere  to  the  Blue  Table.     Canada  and  Japan  follow  the^  ; 
Blue  Table  with  some  exceptions.     Franc^^^nd  Brazil  reported- 
ly ^follow  the  I  CAO'  Table,  and^  the  Soviet  Union  follows  the 
ICAO  Table  with  exceptions.    However,  officials  of  various 
aviation  community  organizations  informed  us  that  most  coun- 
tries use  feet  rather  than  meters  for  altitude.    They  told- us 
that- the  Soviet  Union  and  Ea^t"  European  countries  are  the  only 
countriefe  which  use  meters  fOEs' altitude . 

.  ■    - .  ■  ■  •  '  .  •  ..  ■ 

We  found,  that  although  several  countries  told  ICAO  they 
adhere  to  the  ICAO  Table  without  exception,  these  countries 
use  feet  for  altitude  rather  than  meters.    According  to  an 
ICAO  official,  member  countries  are  required  to  notify  ICAO 
of  all  differences,  but  not  all  members,  do  so.     He  did  not 
know  of  any  accidents  caused  because'  fidtintries  used  feet    »    '  ' 
rather  than  meters,  but  said  . the  potential  existed!  ; 

The  measurement  units  used  for  air .jpperatlons  in'canadac  * 
and  the  UAited  States  are  essenti«ally  the!^ame,  but  there  ai^e.,;" 
some  minor. -differences.     For  example r  Ca|teda  uses  either 
statute  miles  per  hour  or  knots  for  air«|eed,  and  the  United 
States  uses  'only  knots.  ^e^Bfe"  ' 

Continued  international  planning  for  ^  ^Pliltoj 
metrication  of  air  operations  ^.w'^ 

:      ICAO* s,. Air  Navigation  Commission  has  approved  a  proposed 
long-range  plan  for- metricating  most  aspects  of  international 
air  operations..  A  1977  report,"  requested  by  the  Commission, 
concluded  that  ICAO* s-  current  rules  on'  standardization  of 
measurement  units  were  not  broad  enough  in  scope  to  promote 
the  objectives  of  a  single  standard  measurement  system  for 
air  operations,  based  on  the  SI  metric  system.     It  was  noted 
that  the; aviation  industry  had  been  slow  to  implement  the  SI 
system,  primarily  because  of  the  lack  of  adequate  financial 
incentives  and  knowledge  concerning  the  effects  on  safety. 

The  report  further  concluded  that  ICAO  should  take  the 
lead  by  implementing  three  basic  sequential  phases  of  long- 
range  planning  to  achieve  its  objectives:  - 

• — An  initial  phase  which  would  consist  of  revising  its 
rules  on  measurement  unitig  encompassing  the  use  of  SI 
units,  with  specif ic- exceptions  which  reflect  present 
realities.  *^ 


— ^^An  intermediate  phase  which  would  follow  and  consist 
of  developing  implementation  plans  for  the  exclusive 
use  of  SI  units  and  those  units  outside  the  system 
.     which  have  been  retained  for  general  use,  such  as  liter 
and  hour,  and  those  retained  for  temporary  use,  such 
•    as:knot,  nautical  mile,  foot,  and  bar.     (This  phase 
could  require  10  to  15  years  to  complete. ) 

.   A  final  phase  which  would  .consist  of  developing  im- 
plementation plans  for  the  exclusive  use  of  SI  units 
and  only  those  units  which  have  been  retained  for 
general  use, in  aviation.     The  temporary  units  of  knot, 
nautical  mile,  foot,  and  bar  would  be  eliminated 
during  this  phase.     (This  phase  could  require  an 
additional  10  years  to  complete.)  ^ 

The  intermediate  and  final  phases  of  planning  must  consider 
the  financial  incentives  and  human  f actors  { safety ) . 

The  Commission  agreed  with  the  conclusions  of  the  1977 
report  and  the  multiphase  process  of  implementation.  It 
requested  the  development  of  proposals  for  amending  ICAO's 
rules  on  measurement  units  and,  within  1  year,  a  report  on 
the  implementation  of  the  later  phases. 

^ In  September  1977  the  Commission  requested  comments  from 
ICAO  members  and.  interested  parties  on  the  adoption  of  SI 
metric  units  for  international  air  operations  and  proposals 
for  a  timetable  to  phase  out  customary  units.     As  of  February 
1978,  not  all  comments  had  been  received,  according  to  an  ICAO 
official. 

Indications  are  that  a  number  of  ICAO  members  and . some 
interested  parties  oppose  complete  adoption  of  the  SI  system. 
The  U.S.  representative  to  ICAO  responded,  in  part^ 

II*  *  *  more  than  80%  of  the  world's  aircraft  are 
equipped  for  operation  by  reference  to  the  units 
•foot',   'nautical  mile' and  'knot.'  Additionally,^ 
in  view  of  the  expense  of  modifying  these  aircraft 
to  operate  by  reference  to  SI  units,  the  limited 
benefits'  gained,  and  the  hazards  which  may  be 
involved  during,  transition,  the  United  States  with- 
holds commitment  to  any  time  frame  for  termination 
of  these  [customary]   units  *  *  *. "  'v,  ^ 

An  officral  of  the  International  Air  Transport  Associa-  ^ 
tion, /which  represents  international  airlines,  told  us  that 
whi-le  the  Association  had  not  officially  commented  on  the  ICAO 
proposal,  it  had  received  more  replies  from  its  members  than 
normal.     Its  members  were  firmly  opposed  to  the  changes. 
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particularly  the  changes  of  feet"  to  l^^^tets         knots  to  kilo- 
meters per  hour.     The  official  cha^r^^^^erizea  the  opposition  as 
.  "notably  vociferous"  on  the  economic?  i'nnpact  of  converting 
equipment. 

U.S.  concerns  on  conversion 

Safety  and  the  lack  of  incentiv^®  . Conversion  are  the 
principal  factors  mentioned  in  dis^u^^^^^  luetfication  of  U.S. 
.  air  operations.     At  a  1976  FAA-spojig^^^^dr   industrywide  con- 
,  sultive  planning  conference ^  repre^e^^^^^^^^^s  of  the  aviation 

commiinity  pointed  out  that  these  con!^^^^^  n^Ust  be  addressed 
-before  conversion  could  occur.    Tti^  ^^^^^iom  community  is 
"  looking  to  the*^  FAA  to  take  the  lead  luoV^nient  tfpnetri- 

cate  air  operations.  ^  ' \ 

Th^safety  concerns  center  arouf^^  ^^'^^  com^^^nications 
between  pilots  and  ground  personnel         ^^^e  ability  of  these 
people  to  accurately  transmit  and  te^^^^^  to  different  mea- 
surement units.     Th^  problem  is  re5e^^^?^.^o       human  factors. 
The  question  is  whether  during  a  ttaf^^^^^^^n  p^iriod-^-f rom  cus- 
tomary to  metric  units—the  pilot  ^'n^  Q^^^Und  .  personnel  can 
^  communicate  without. ^confusion  orVmisi^^^^^^t^ndi^g-     It  is 
feared  that  coramunicatipn  problems  c^^"*"^  '^ccur  ^nd^  safety 
could  be  jeopardized,*  ^  ^ 

:  ,The  aviation  community  preceive^  that  the^*^  in- 
centive to  convert  because  U.S.  air  ^P^^^^ions  are  standard- 
ized— everyone  is  using  the  same  unit^^'^^^^.^converting  equip- 
ment vy;ill  be  expensive.  •  n 

Attitudes  on  safety  and  convgrsj^  A 

Repifesentatives.  of  the  aviatioj^  ^pnimunlty  ajb  the  Novem- 
ber 1976  consultative  planning  confe"^^^^®  expressed  the  fol- 
lowing views: 

—Air  Transport  Association  (  rej7^^sents  u\S.  airlines): 
During*  a  transition  period^  ''t^^?  narfie  of  the  game  here 
is  safety/"    Careful  conside^^^^jop  must  t>e  given  to 

.  the  how  and  when- of  the  tran^i^^^on. 

— Aircraft  Owners  and  Pilots  A^ig^^i^tioj^  ^(  represents 
individual  aircraft  owners  aiicJ  Pi^^^^).    The  Associ- 
ation's  policy  oh  metrication  >^  t^  see  that  the  con- 
version' is  not  costly  in  teriftig  ^f  "^Oney  or  lives. 
The  conversion  must'  be  very  We^*^  P*^^nn^d  and  coordi- 
nated. 

—Professipnal.  Air  .Traffic  Contr'^''""^^^^  *Or^^^ization  (rep- 
resents air  traffic  controller  P^^^^nneJ)  •  Qo^^verting 
^     will  be  an  immense  task.    Much^^  the  ^^nversion  will' 
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have  to  occur  in  a  short  period  because  it  will  be 
impossible  to  have  parts  of  the  country  operating  on- 
different  systems  . 

American  National  Metric  Council !s  Aerospace  Sector 
Committee^  which  provides  a  forum  for  metric  planning^  has 
an  air  operations  subcommittee.     The  May  1977  forward  to  the 
Sector  Committee's  metrication  plan  states:  V 

II*  *  *  metric  conversion  in  the  world's  airways 
and  cockpits  must  be  thoroughly  assessed  and 
coordinated/Unilateral  action  by  any  element  of 
the  airways  system  could  result  in  catastrophe. 
Only  after  identifying  and  addressing  all  the  po- 
tential problem  areas  can' the  decision  be  made  as 
to  whether  it  is  even  feasible  to ^consiver  con- 
verting to  metrics  *  * 

FAA  reports  that  air  safety  is  paramount  in  its  thinking  on 
metrication. 

Little  action  to  date  * 

Notwithstanding  the  safety  concerns^  very  little  actioa 
has  taken  place.     At  £he  November  1976  consultative  planning 
conference^  it  was  concluded  that  there  was  no  reason  to  act 
because  no  specific  government  policy  states  that  the^nited 
States  will  be  predominantely  metric  within  a  given  time  frame. 
Also,  FAA  is  looking  to  the  aviation  community  for  sopie  signs 
that  it  wants  to  convert.    No  signs  have  been  given;  con- 
sequently, no  progress  is  being  made. 

Some  members  of  the  ait^.operations  subsector  of  ANMC's 
Aerospace  Sector  Committee^obelieve  that  its  planning  activ-. 
ities  are  premature  and  thalt  its  activities,  fall  within  FAA's 
responsibilities.     FAA,  in  turn,  acknowledges  that  by  law  it 
has  the  basic  responsibility  for  the  national  airspace  and 
•flight  operations  but  believes  the  ANMC  group  can  provide 
comments,  ideas,  and  recommendations. 

One  proposal  made  at  the  1976  consultive  planning  con- 
ference was  that  FAA  should  determine  the  units  to  be  used 
before  attempting  to  decide  how  to  implement  the  change.  ^ 
In  February  1977  a  Federal  interagency  group  on  internation^ 
al  aviation  agreed  to  study  the  units  in  question.    The  study 
was  expected  to  take  1  year.     The  results  of  this  study  were 
to  be  used  as  the  basis  of  the  U.S^  position  to  ICAO  regard- 
ing the  units  to  be  used.     However,  in 'December  1977,  we  were 
informed  that  a  ^tudy  on  units  would  not  be  done.     In  Febru- 
ary 1978  an  FAA  official  said  FAA  had  informed  iCAO  that, 
whilethe  United  States  has  the  legal  basis  to  act,  they 


U.S.  Metric  Board  has  not  been  formed  and  it  would  be  prema- 
ture to  ^^tablish  a  U.S.  position. 

r 

Cost  .of  converting  '     =.  • 

Complete  estimates  on  the  cost  of  converting  equipment 
and  instruments  used  for  air  operations  are  not 'Available . 
The  Air  Transport  Association  anticipates  that  the  costs  will 
be  significant  but  has  not  estimated  the  cost.     ICAO  and  FAA 
have  ma^e  some  preliminary  estimates. 

ICAO  estimated  in  19*76  that  about  90  percent  of  the 
world's  civilian  aviation  f leet--25, 000  commercial  air  trans- 
ports and  220,000  private  aircraft — were  equipped  with  non-SI 
metric  measuring  instruments.     They  estimated  the  cost  of 
changing  four  instruments—airspeed  indicator vertical  velo- 
city indicator,  and  two  types  of  altimeters--in  the  world's 
civilian  aircraft  fleet  would  be  $1  billion.'  The  FAA  has 
estimated  that  replacing  three  of  these  instruments  in  the 
U.S.  fleet  will  cost  between  $400  and  $500  millionV    The  U.S. 
fleet  consists  of  about  2,300  commercial  aircraft  and  182,000 
private  aircraft.     The  estimate  does  not  cover  military 
aircraft. 

Additionally,  in  1976  FAA  teported  estimates  for  con- 
verting some  of  its  activities.    These  included '$2. 3  million 
for  converting  a  test  center,  $900,000  to  develop  modifica- 
tion kits  for  some  ground  equipment,  and  $1.5  million  to  de- 
velop a  conversion  program  for  software.  J 

FAA  hars  not  determined  the  total  cost  of  conversion,  but 
it  expects  to  conduct  additional  cost . studies. "   It  is  expec- 
ted that  equipment  conversions  and  the  testing  required  to 
validate  the  conversions  will  demand  many  staff  years  of  ef- 
fort and  the  cost  will  be  extensive,  according  to  an  official. 

Besides  converting  equipment,  the  aviation  community 
will  have  to  look  into  con verrfrxg"- the  vast  array  of  charts,  " 
maps,  instruction  and  -procedure  manuals,  regulations,  other 
publications,  and  weather  information.     FAA  reported  in  1976 
that  its  Air  Traffic  Service  had  concluded  that  a  12-month 
lead  time  will  be  required  to  convert  handbooks  and  Federal 
Aviation  Regulations  and  Advisory  Circulars. 

A  February  1977  report  of • the  FAA  metrication  group  in- 
dicates littre  additional  conversion  activity  on  FAA's  publi- 
cations.    It  was  reported  that  metric  units  are  provided  in 
a  number  of  publications  but  little  intent  to  convert  publi- 
cations which  did  not  already  contain  thia||.inf ormation. 
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On  weather  inforrifation  FAA  is  aware  of  the  Natipnal 
Weather  Service^g  proposed  plan  for  conversion.     (See  ch.  28.] 
It  participates  in  an  interagency  committee  on  weather  infor- 
mation exchange,  which  as  of  November  1977  had  determined  not 
to  change  reporting  aviation  weather  information.  However^ 
if  the  National  Weather  Service  implements  its  plan,  aviation 
weather  information  will  still  be  reported  in  customary  units 
until  such  time  as,  aviation  conve^rts. 

BUILDING  METRIC  AEROSPACE  PRODUCTS  •  ^         j  ,  _ 

Aerospace  manufacturers  view  metricationfas  inevita- 
ble, but  custbmer  demand  for  a  metric  product/ is  practically 
'  nonexistent  at  this  time.     The  principal  probJrem  facing  the 
industry  is  the  conversion  of  its  engineering  and  product 
standards.     The  industry  must  rely  on  thousands  of  these  stan- 
dards in  producing  its  products. 

Aircraft  manufacturing  can  be  divided  into  two  groups 
which  overlap  each,  other.   ^The  first  is  called  general  avia- 
tion aircraft,  which  is  a  trerm  generally  referring  to  the 
size  or  use  of  the  aircraft.     General  aviation  aircraft  are 
generally  small  aircraft  rather  than,  the  larger  commercial 
types.     It  includes  such  aircraft  as- the  bi-wing ,  used  for 
crop  dusting?  small  business  or  pleasure  aircraft,  used  by 
individuals  or  companies;  and  small  jets,  used  by  corpora- 
tions.    General  aviation  manufacturers  usually,  produce  for 
the  civilian  market,  but  the  military  also  buys  some  of  their 
products .      .  . 

The  second  group  covers  essentially  all  other  aerospace 
products.     The  product  range  is  large,  covering  everything  - 
from  commercial  jets  used  by  airlines  and  yie  military  to  jet 
fighters,  missiles,  and  space  vehicles  bought  by  the  Govern- 
ment. '  -  / 

Many  believe  metrication  is  inevitable 
but  few  want  to  lead  the  conversion 

Metrication  in  the  aerospace  industry  can  be ^described 
as  varied  and  contradictory.     This  sitttation  comes  about 
through  the  existence  of  two  counteracting  situations: 

— The  "inevitability  syndrome,"  the  acceptance  as  fact 
that  metrication  is  inevitable.  ' 

—The  "chicken/egg  syndrome,"  which  translates  tp,  "I'm 
ready  to  accept  a  metric  proauct  whenever  you  produce 
it— economically"  and  the  opposite  view,  "I'm  willing 
to  build  you  a  metric  product  if  you're  ready  to  order 
it — and  pay^ a  little  extra  for  it." 


. 15-11 

,       r  319 


■     . ■  - ■ 

So,  although  most  are  convinced  that  metrication  is 
coming^  few  '(producers  or  customers)  want- to  take  the  ini- 
tiative for  metric  production.  * 

Inevitabililv  ^  -ij 

The  fact  that  aerospace  manufacturers  view  metrication 
as  inevitable  has  surfaced  during  our  inte^yiews  with  Selected 
companies  and  their  trade  associations.     It  is  also  evident  in 
a  1975  industry  metrication  report  and  13.  o|  the  14  responses  i^- 
^by  aerospace  companies  to  our  Fortune  500  qifefetionnaire .  ^ 

We  sent. followup  letters  to  the  aerospace  companies  that 
said  metrication  was  inevitable;  of  these,  ll^responded.  We 
asked  why  metrication  was  inevitable.     The  answers  were  gen- 
erally that  world  markets  may  dictate  that  U.S..  products  be 
metrically  dimensioned.     Also,  -company  officials  responded 
.that  they  .anticipate  that  the  Government — primarily  the  De- 
partment of  Defense  and  the  National  Aeronautical  and  Space 
Administration — will  require  metric  products,    finally,  they 
said  that  as  U.S.  multinationals  convert,  such  as'  in  the  auto- 
motive, computer,  and  farm  industries.,  there  will  be  a  rip- 
pling effect.     This  means  that  as  common  suppliers  convert, 
metric  products  will  be  available  at  lebs  qost  than  customary 
products.     Their  reponses  are  summarized  in  the  chart  below. 

♦     Perceptions  on  Why  Metrication  is  Inevitable 


Response 

World  markets  will 
demand  metric  products 

U.SV  Government  will  require 
the  wse  of  the  metric  system 

Ripple  effect  of  other  U.S. 
companies  converting  ^ 

Rest  of  the  world  uses  the 
metric  sys^tem  or  are  converting 

U.S.  Government  is  requiring 
the  use  of  the  metric  system 

Provide  a  common  measurement 
language 

Multinational  manufacturing 
consortiums  will  use  the 
metric  system 


W/MM////////////////////////////^^^^ 
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Chicken/egg  syndrome 


The  chicken/egg  syndrome  comes  about  because  a  perceived 
^economic  penalty  is  associated  with  metrication.     On  one^  hand^ 
manufacturers  say  a  metric  product  will  cost  more.    On  the 
other  handy  the  Department  of  Defense  says  it  does  not , want  to 
"bear  the  brunt  of  industry's  total  conversion  costs.     The  air- 
1-ines'  positions  are  similar  to  DefenseVs:     they  will  not  re- 
quest a  metric  airplane  but. will  accept  whatever  is  economi- 
cally available.  . 

•  i  . 

Manufacturers  are  saying  that  there  is  just  no  customer 
demand  for  a  metric  airplane .    One  general  aviation  firm^ sells 
50  percent  of  its  production  in  the  export  market  and  has  re- 
ceived no  pressures  for  a  metric  aircraft.     It  envisions  that 
its  next  ge'neration  aircraft /  not  even  on  the. drawing  board 
yety  will  also  be  built  to  customary  specifications.    None  of 
the  commercial  aircraft  manufacturers  we  talked  to  had  re- 
ceived orders  by  an  airline^  domestic  or  foreign^  for  a  met- 
ric aircraft.     In  fact^  foreign  airlines  may  resist  any  ef7 
fort  to  metricate' qince  their  fleets,  parts,  and  tools  are 
bciilt  around  U.S. -designed  aircraft.     The  Belgians,  by  pur- 
chasing a  U.S.  military  aircraft  (P-16)   instead  of  a  French 
plane  ( the  Mirage) ,  have  demonstrated  that  forces  in  the 
marketplace  take  precedence  over  metrics. 

According  to  the  1975  aerospace  industry  metrication 
report,  conversion  of  the  industry  is  unlikely  to  result  from 
positive  economic  forces.     Some  incentives  must . be  artifi- 
cially fmposed — most  probably  by  governments — if  the  industry 
is  to  convert.     Most  of . the  major  manufacturers  we  contacted 
agree;     One^major  firm  reports  no  pressures  from  customers 
for  metrics  and  suggests  that  the  Government  may  have  to  pro- 
vide some  "seed"  money  to  get  things  going. 

Of  the.  14  aerospace  firms  responding  to  our  survey  of 
the  Fortune  500,  13  characterized  their  metric  status  as 
"meeting  the  demands  of  customers."    One  indicated  it  would 
attempt  to  block  or  postpone  metrication.    Not  one  company 
saw  itself  as  a  leader  in  the  metrication  process,  nor  did 
any  see  itself  as  following  the  lead  of  others  in  its  indus- 
try.    Industry's  perception  is  clear — the  customer  will 
lead  the  way. 

During  the  early  1970s  some  companies  ainticipated  a 
strong,  mandatory  metric  act  with  time  frames  for  conversion 
and  began  to  plan  accordingly  because  legislation  proposed 
at  that  time  contained  such  provisions.     The  absence  of  these 
provisions  in  the  Metric  Conversion  Act  of  1975  has  calased 
these  companies  to  retrench.     They  have  now  joined  the  "wait- 
and-see"  crowd. 
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Government  policies  are  important  to  this  industry 
because  its  purchases  are  by  far ^the  largest  market  for  aero- 
space products.     For  the  period  1967  through  1976/  Government 
purchases  of  aerospace  products  accounted  for  about  75  per- 
cent of  the  industry's  total  sales  of  $228  billion.     If  Gov- 
ernment purchases  wiere  to  be  predominantly  metric/  the  effect 
would  be  pervasive,  and  would  drastically  affect  the  private 
market.     There  is  no  indication  that  the  Federal  Government 
will  take  such  action.     (Federal  operations  and  policy  are 
discussed  in  ch.  22.)   '  <^ 


Coordination  and  plans 

Nearly  every  company  we  contacted  has  a  metric  plan  or 
policy  statement.     These  documents  are  very  tentative  and 
flexible.     Their  contents  range  from  general  guidelines  to 
very  detailed  instructions /  but  they  all  are  dependent  on 
customer  demand  or  the  introduction  of  an  incentive  that  is 
not  presently  perceived  to  exist. 

The  ANMC  Aerospace  Sector  Committee  has  developed  a  met- 
rication plan  which  is  updated  periodically.     Its  plan  is  as 
tentative  as  the  various,  company  plans.     The  plan's  preface 
states  that  aerospace  equipment  manufacturers  will  not  likely 
convert  in  unison  and  that  there  is  no  industrywide  metric 
capability  now  and  none  isnvisioned  for  the  near  future. 

The  international  market 


The  exportation  of  aerospace  products  is  very  important 
to  the  industry  and  the  U.S.  econon^.     In  19?6  aerospace  ex- 
ports of  $7.8  billion  accounted  for  nearly  7  percent  of  all 
U.S.  exports. ;^    Foreign  sales  comprised  about  33  percent  of 
the  industry's  total, sales  of  aerospace  produiS'tS/  and  about 
50  percent  of  all  transport  aircraft  on  order  were  bound  for 
foreign  markets.     Civilian  exports  comprise  |jMlJt  72  percent 
of  the  total  dollar  value  of  exports  /  and  milHcary  productlfe 
account  for  28  percent.  ^ 

How  important  are  units  of  measure  in  exporting  our  aero- 
space products?  In  response  to  our  Fortune  500  questionnaire^ 
the  14  aerospace  firms  unanimously  indicated  that  price/  qual- 
ity/ reliability/  and  superior  technology  are  the  major  fac- 
tors in  promoting  exports.  The  qpnsensus  is  that  measurement 
language  and/or  engineering  standards  are  of  minor  signifi- 
cance. The  respondents'  attitudes  are  shown  in  the  table  onj| 
the  following  page.  iji 
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factors 

Competitive  prices 

High  quality 

Superior  technology 

Good  reputation  and 
reliability 

Good  product  mainten- 
ance and  servicing 

Design/manufacture 
o£  products  in  cus- 
tomary (or  English) 
units  and/or  engi- 
neering standards 

Design/manufacture 
o£  products  in 
metric  units  and/ 

•  or  engineering 
standards 


Significance  Of  Factors  In  Promoting  Exports 


Of  major 
significance. 


13 


93 


Of  moderate 
significance 

.No*  Percent 


Of  minor 
significance 


No. 


14 


12 


10 


Percent 


86 


72 


No  basis 
to  judge 


NO. 


Percent 


14 


The  world  market  for  aerospace  products  is  currently 
dominated  by  the  United , States  and  uses  its  customary 
measurement  system.     However^  some  people  within  the  industry 
question  how  long  this,  will  continue  to  be  true  ^  particularly 
because  the  1975  industry  metrication  report  said  that/  as 
early  as  1974^  the  United  Kingdom  mandated  that  all  future 
military  aircraft  contracts  would  specify  metric  modules. 
An  association  of  European  manufacturers  has  stated  that^ 
to  counter  American  sales  in  aircraft^  all  future  commercial 
aircraft  projects  will  employ  metric  modules. 

Before  the  early  1970s^  Brazil— a  metric  country— was 
the  U.S.  industry's  number  one  export  country  for  general 
aviation  aircraft. 

A  manufacturer's  association  official  told  us  that  since 
the  early  1970s  Brazil  has  introduced  some  nontariff  trade 
barriers  which  force  U.S.  manufacturers  into  licensing  agree- 
ments.   As  a  result^  the  Brazilian  aircraft  manufacturing  in- 
dustry  has  made  arapid  advance.     It  has  changed  from  air- 
craft assemblers  to  manufacturers  of  aircraft  parts^  including 
air  frameSf  radio  and'  navigation  equipment/  and  ground  support 
equipment.    This  development^  plus  the  possibility  of 
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international  consortiums  for  military  and  commercial 
projects^  could  have  major  effects  through  tephnology  trans- 
fers»^    To  date^  there  have  been  no  significant  Trans-Atlantic 
Aerospace  consortiums*     However ^  such  an  arrangement  was  at- 
tempted recently  between  a  major  U*S.  manufacturer  and  ^ 
French  firm.    An  agreement  in  principle  was  reached  to  jointly 
build  a  midrarige  commercial  passenger  aircraft^  but  a  final 
agreement  was  not  completed. 

However/  the  recent  announcement  by  a  major  British  aero- 
space company  that  it  was  not  converting  creates  some  ques- ^ 
tions.     According  to  a  U.S.  aerospace  industry  official^  this 
British  company  cited  pressures  from  customers  (airlines)  aS 
its  reason  for  not  converting^  which  means  that  in  the  near 
futur^e  new  aircraft  built  outside  the  United  States  will  be 
essentially  customary. 

Advantages  and  benefits  questioned 

The  benefits  of  metrication  most  often  mentioned  by  aero- 
space firms  are^reater  standardization  and  rationalization 
(reductlbn  in  the  number)  of  Standards  and  parts.    Other  ben- 
efits sometimes  mentioned  include 

— ease  of  calculations/ ..  .jv' 

— opportunity  to  introduce  better:^^iechnology /  . 

— increase  of  foreign  sales  through  international 
standard! zat ion y 

— opportunity  to  avoid  some  nontarif f  trade  barriers^ 

\amd  :  • 

—pressure  to  seek  out  better  designs. 

Comments  from  the  airlines^  trade  associations/  and  some 
manufacturers  generally  attest  to  the  inevitability  of  metri- 
cation but  deny  the' existence  of  any  major  economic  benefits. 
According  to  ^ome^  the  standardization  and  rationalization 
arguments  aref  not  totally  valid.     Both  goals  are  continually 
sought  after ^anyway  and  can  be  achieved  without  metrication. 
According  to  one  aerospace  manufacturer^  the  North  Atlantic 
Treaty^rganization  rteeds  standardization  but  not  a  metric 
airplane.     It  is  also  agreed  that  there  are  no  benefits  in  a 
soft  cdnversion.     Soft  conversion  offers  no  hope  of  increased 

standardization  or  rationalization,   

.    .  '     ■  .  ' ,  ■       .    ■  '\  ■   .  .  ' 

Of  trie  14  aerospace  firms  responding  to  pur  Fortune  500 
questionnaire /  13  responded*       our  questions  on  the  frequently 


 —  ^~^-rrr'^--~  

attributed  advantages  of  pietrication  to  their  company, 
be  seen  below^  opinions  were  rather  mixed. 


As  can 


Opinions  on  Advantages  of  Metrication 


Frequently 
attributed 
advantages 

The  metric  system 
is  easier  to  use 
and  would  result 
in  fewer  errors 

Conversion  will 
increase  or  p^:^-  * 
tect  the  present 
amount  of  exports 
and  work  overseas 

Conversion  w^ll  . 
provide  an  oppdr- ' 
tunity  to  ^stand- 
ardize products 

Trade  will  be  fa- 
cilitated, through 
a  common  measure- 
ment language 

Use  of  the  metric  / 
s.yatem^\^i;^  in-,. 
-ccot!^'  pro<fuc  t  ion 
efficiencies 

Use  of  the  metric 
system  will  fa- 
cilitate technb- 
logical  advances 

Conversion  will 
provide  &n  oppor- 

.  tunjty  for  im- 
''prpving  product 
standards 

■..■/.'". 
Conversion  will  . 
stimulate  your 
industry  , 


Agree 


Disagree 


Does  not 

apply 


No;*  Percent      No.     Percent      No.  Percent 


No. 


No  basis 
to  judge 


Percent 


46 


38 


85 


69 


23 


62 


6  46 


8  62 


11 


23 


46 


69 


31 


85 


15' 


31; 


15 


15 


No  one  believes  that  metrication  will  benefit  its  com- 
p^ny|by  stimulating  the  industry  or  facilitating  technologi- 
cal advances.     Only  three  believe  production  efficiencies  willy 
improve .  '  * 
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There  is  general  agreement  in  three  areas: 

— Metrication  will  provide  an  opportunity  to  standardize 
products, 

— Metrication  will  provide  an  opportunity  to  improve 
product  standards. 

— Trade  will  be  facilitated  through  a  common  measurement 
language. 

s*        •     .  "    .  * 

Aerospace  companies  agree  that  metrication  presents  an  oppor- 
tunity to  improve  products  and  product  standardization.  Their 
responses  are  not  an  affirmation-of  the  probability  of  Success 
for  achieving  those  goals  through  metricaticth.    >Prdduct  stand- 
ardization and  improvement  are  goals  whicHi  ^eceiv^'*"<;^stant 
attention  anyway,.     Metrication  presents  another  opportunity  to 
focus  that  attention  but^  with  or  without  metrica^tion^  some 
factors  taike  precedence  over  these  goals  as  shown  in  the  pro- 
gram to  develop  an  optimum  metric  fastener  system,     (See  ch«  7 

Nine  of  the  13  respondents  agreed  that  trade  would  be 
facilitated  through  the  use  of  a  common  language.     This  is 
not  to  say^  however^  that  trade  or  exports  would  increase. 
In  response  to  another  question,  all  14  firms  responded  and 
10  said  that  they  expect  no'' change  in  exports  as  a  result  of 
conversion;  the  other  4  anticipdpe  a  sl^ht  increase  in  ex- 
ports.   The  consensus  appears  to  be  that  the  firms  see  some 
improvements  in  the  administrative  aspects  from  conversion  but 
do'not  see  significant  change  , in  the  total  amount  of  exports. 

'     The  following  table  shows  the  14  companies '  responses  to 
how  the  frequently  attributed  disadvantages  o^  metrication 
would  apply^.to  their  companies. 
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Opinions  on  Diaadvantaqea  of  Metrication 


Frequently 
attributed 
dxsadvahtaqes 

Conversion  will 
be  costly 

Training  em- 
ployees will  be 
time  consuming 

Conversion  will 
result  in  dual 
inventories 

Customers  will 
be  confused  by 
.the  metric  system 

Conversion  will 

'  increase  the 
prices  of  your 
company^s  products 

Conversion  ^ill 
result  in  safety 
hazards  and  errors 

Sales  will  be 
lost  to  foreign 
imports 

Conversion  of 

products  will  re- 
quire retesting 

Produci:  standards 
will  have  to  be 
changed  ^ 


Agree 


No.  » Percent 
11  79 

11  ,  79 

12  86 
7  50 

10  .  71 


.  4 


29 


50 


U  79 


Disagree 
No.  Percent 

3  21 
3  21 


12 


43 


14 


57 


86 


43 


No  basis 
.  to  judge 
No.  Percent 


14 


14 


2  .  14 


14 


As  indicated  in  the  table^  tlie  consensus  is  that  metrication 
^ill  ■  '-0 

— be  costly y 

— require  time-consuming  training/ 

--require  dual  inventor ies /  ' 

—  increase  the  price  of  products^  and 

--require  the  change  of  product  standards. 

Several  aerospace  firms  in  the  Fortune  500  believe  that 
someone  other  than  theiflselves  will  benefit  from  conversion. 
The  following  chart  shows  how  the  aerospace  firms  responded  to 


15-20 


ERIC 


328 


our  questions  on  whether  the  advantages  of  conversion  outweigh 
the  disadvantages  for  their  company  'and  the  Nations    Ten  of 
the  14  firms  felt  that  it  would  be  an  advantage  for  the  Na- 
tibn^  but  only  5  of  the  14  ind.icated  that  conversion  would  be 
an  advantage  to  themselves. 


/ 


Significantly:  2 


Weighing  of  Advantages/Disadvantages 

Aerospace  firms  United  States 


Slightly:  3 


Significantly:  3 


Same:  3 


Significantly:  2 


Significantly:  4 


.Slightly:  2 
Advantages  outweigh  Disadvantages 


Slightly:  7 


Slightly 

No  basis  to  judge :  1 
Disadvantages  outweigh  Advantages 


Development  of  metric  standards — 
key. to  metric  products 

Not  unlike  other  manufacturing  industries^  the  aerospace 
industry  relies  heavily  on  engineering  and  product  standards 
for  the  development  and  manufacture  of  its  products.  The 
large  manufacturers  rely  on  thousands  *of  suppliers  and  sub- 
contractors for  materials^  parts^  and  components  which  make 
up  the  final  product.     The  manufacturer  controls  these  items 
through  engineering'  standards.  • 

The  U'.S.  aerospace  industry's  standards^  which  are  based 
on  the  customary  measurement  system^  are  essentially  the 
world ' s  standards .     If  metric  dimensions  are  required^  the 
standard  is  usually  soft  converted.     For  example ^  the  new 
British-French  Concorde  has  customary  parts  in  many  critical 
areas.     The  Concorde^  sometimes  referred  to  as  a  metric  air- 
craffv  has  fewer  metric  parts  than  the  French  Caraveller  which 
Uw$.  airlines  operated  and  maintained  without  serious  problems 
a-number >of  years  ago.     The  new  European  Airbus /  A-300y  has  a 
niimber  of  components  built  to  U.S.  engineering  standards^ 
according'  to  an  official  of  a  U.S.  airline  which  is  consid- 
ering buying  this  aircraft.     We  were  also  told  that  the  Air- 
bus,  like  the  Concorde^  is  less  metric  than  the  Caravelle. 
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The  airline  will  not  have  to  purcMs^  iHetti^  ^c^ols  or  provide 
metric  training  for  its  employees '  tcy  ^P^^^te  of  maintain  the 
AirbuS/  we:  were  informed. 


Standards  rewriting  in  metric  m^^^^^^s  {q  one  of  the ' 
first  and  most  important  tasks  facing. industry  in  its  ^* 
transition  to  metric  measures,  accotd^^^       the  1975  industry 
metrication  rieport.    The  industry  h^g  ^^^eraj  thousand  stand- 
ards which  cover  every  conceivable  si^^^^^-^^n  leading  to  the 
production  and ^aeli very  of  its  producj^s  an^  supplies.  f 
■  '         _  .     ^  •  ■  .  .  ■  •      ,  ■ 

Whether  a  standard  will  be  tran^^^^^^  intip "metric  units 
(soft  converted)  or  a  new  metric  st^n^^^^  wii^  be  developed 
depends  on  decisions  made  within  th^  industry/   Some  groups, 
it  is  reported,  believe  that  soft  ct^x\^^^^^<^n       a  waste  of 
time  and  money  because  it  serves  no  \j0^^^^  PUrp^^^*  major 
manufacturer  disagrees  by  stating  tha^  soft  con^^J^^ion  famil- 
iarizes engineers  with  the  metric  sys^^^* 

The  expected  benefits  from  conve^^'^^'^  Of  standards  are  ^ 
the  reducing  of  the  number  of  stand^r^^  ^^^d  ^^d  improving  the- 
technology  embodied  in  the  standards,  to  the  majority 

of  manufacturers  contacted.    Howevet,.  ai^o  recognized 

that  these  benefits  are  coincidental        ^'^^tric  conversion. 
That  is,  either  purported  benefit  cou^^        attai^^^^  without 
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1 

The  number  of  industry  standards  which  would  have  to  be 
'converted  has  been  estimated  at  about  4^000.     This  estimiate 
^  V^as  made  through  a  cooperative  effort  of  the  Aerospace  Indus- 
tries Association^  the  Society  of  Automotive  Engineers^  and 
the ^Department  pf  Defense. 

An  initial  group  of  263  basic  engineering  standards^ 
which  have  an  impact  on  an  addi tonal  1^500  parts  standards ^ 
have  been  slated  for  conversion.     Each  of  the  above  organi- 
"^zations  has*  bWen  assigned  responsibility  to  convert  some  of 
these  standards..    A  timetable^has  been  established^  and  the 
conversionc is  to  be  completed  by  1981.     In  addition^  ANMC's^ 
Aerospace  Sector  Committee  has  established  a  log  on  the  con-: 
version,  status  of  the' industry '  s  standarcls . ;     ^  ,  .  * 

Standards  conversion- will , be  a  costly  undertaking.  Just 
how  costly  has  not  been  determined.  ^  ANMC's  Aerospace  Sector 
Coipittee  came  up  with  an  estimate  of  $29  million  to  convert 
most  of  the  aerospace  standards.     This  estimate  wa's  based  on 
the  conversion  of  4^000  standards  by  20  cooperating  fiyms^ 
requiring  1.16  million  staff-hours  at  $25  an  hour. 

A  lonq-terihy  dual  inventory  will  exist 

*  '    ■. '  '  *  ■ '  ■ 

'The  life  span  of  aircraft  varies  widely.    Generally^  man- 
ufacturers assume  that  ah  aircraft  will  be  in  use  for  more 
than  30  years.     An  exception  to  this  would  be  military  fighter 
aircraft  which  have  an  expected  useful  life  of  about  12  years. 
Inventories  of  parts  and  components  for  existing  customary 
-aircraft  would  have  to  be  maintained  for  the  life  of  these 
aircraft. 

Because  design  costs  for  aircraft  are  very  high/  manu- 
facturers tend  to  improve  the  basic  model  rather  than  design 
a  new  one/every  few  years.  U.S»  manufacturers  of  the  jiimbo 
jets  Yippee t  that  descendants  will  be  around  for  many  years^ 
at  least  beyond  the  year  2000.  We  were  told/  for  instance ^ 
that  the  fuselage  for  the  757 — an  aircraft  yet  to  be  pro- 
duced— will  be  essentially  the  same  as  the  one  for  a  727. 

So  even  if  U.S.  manufacturers  were  to  metricate  now/  eco- 
nomic reality  dictates  that  spare  parts  and  components  design- 
ed to  customary  specifications  would  have  to  be  maintained  for 
many  years.     The  resulting  dual  inventory  would  be  one  of  the 
major  problems  facing  the  industry  and  its  customers. 


to  accomplish  these  goals. 
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Manufacturers  wary  of  convergion  costs 


^      .  In  discussions  with  manufacturers r  a  wide  range  of  opin- 
ions on  metrication- costs  were  given.     One  official  said  that 
there,  were  costsr  but  they  were. difficult  to  define.  Another 
disputed  this  by  saying^that  the  costs'  of  metrication  can  and 
should  be  qomputed.     AnoEfier  declared  that  it  was  useless  to 
track  the  costs  because  the  tracking  process  itself  costs 
money  and  is  not  cost  effective.    According  to  the  1975  indus- 
try metrication^report r  comments  on  costs  are  usually  avoided  , 
because  estima^s  serve  little  useful  purpose  in  the  industry. 

The  manufacturers  generally  feel  that  conversion  will  be 
costly,  but  have  conducted  no  cost  studies  to  support  this 
^   view.     They  expect  to  incur  costs  in 

— converting  engineering  standards , 

--maintaining  dual  inventories, 

-•^training, 

—converting  computer  data  files, 
— converting  capital  equipment, 
--purchasing  metric  tools  and  equipment,  and 
—recertifying  products. 

The  manufacturers  generally  expect  that  the  costs  will 
be  managed  to  minimize  the  impact  of  conversion.    While  no 
.  overall  cost  estimates  were  available,  tw6  manufacturers  told 
us  that  the  cost  of  a  metric  product  should  not  be  more  than 
3  to  5  percent  above  the  cost  of  a  customary  product. 

We  were  provided  some  rough  estimates  on  the  cost  of  con- 
torting certain  items.     As  discussed  earlier,  the  industry  may 
spehd  about  $29  million  to  convert  some  4,000  engineering  stand- 
ards.    One  small  manufacturer  estimated  that  it  may  spend 
\  $200,000  over  a  4-year  period  to  convert  capital  equipment  and 
•invest  6,000  staff-hours  to  convert  the  first  aircraft  oper- 
ating manual  and  20,000  staff-hours  for  another  five  manuals. 

Certification  of  aircraft  and  parts  is  required  by  FAA. 
Metrication  may  create  a  need  for  a  recertif ication  program. 
We  were  told  by  one  manufacturer  that  certification  of  a  se- 
ries of  parts  may  cost  $100,000.  It  may  be  difficult  to  de- 
termine whether  these  costs  are  metrication  costs  or  .normal 
cdsts,  however.  - 
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The  cost  of  conversion  could  lead  to  increased  prices  of 
products.     However/  the  14  aerospace  companies  responding  to 
pur  Fortune  500  questionnaire  were  split- on  the  impact  of  con- 
version on  product  prices.     Seven  believe  that  metrication 
will  increase  product  prices  in  the  long  run f  six  indicated 
that  conversion  will  have  little  or  no  effect  oii  prices/  and 
one  said  price,s  would  decrease  somewhat. 

Role  of  the  Federal  Government 


The  14  aerospace  manufacturers  responding  to  our  Fortune 
500  questionnaire  provided  a  mixed  reaction  to  who  should  es- 
tablish the  dates  for  conversion  and  what  role  the  Federal 
Government  should  have  during  conversion.     Although  it  was 
generally  agreed  that  the  Government  should  coordinate  activ- 
ities and  coundel  and  advise  interested  parties^  only  three 
firms  indicated  that  the  U.S.  Metric  Board  should  establish 
industry  conversion  dates  if  the  United  States  converts.  One 
firm  indicated  that  the  Congress  should  set  the  dateS/  five 
said  industry  associations/  two  said  customer^S/  and  one  said 
there  was  no  basis  to  judge.    Two  said  individual  firms  should 
set  the  dates. 

The  14  f  irms:  wft^igS'-^^Qmewhat  split  on  whether  the  Federal 


Government  should  uj5^.*i-^s  purchasing  power  to  encourage  con- 
version.     While  ther?  wak  general  agreement^^with  this  posi- 
tion (9  of  14)/  there  was  some  stro^g*lfisagi^^ 
as. can*  be  seen  below. 


Encourage  Conversion  Through  Federal  Procurement 


o 


Strongly 
Agree 


Agree 
Somewhat 


Disagree 
Somewhat 


Disagree 
Strongly 
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Our  discussions  with  aerospace  manufacturers  led  to  a 
general  opinion  that  the  Metric  Board  is  useful  and 'needed/ 
and  a  principle  duty  should  be  to  orgaaS^ze  metric  activities!*.. 
?>w^  the  Government.     The  Board  .should  be  concerned  with^ 

inajor  segments  of  society  and  not  with  conversion  plans  of 
indivi^jJal  companies.     There  is  a  need  for  national  guidance  ^ 
but  first  the  national  intent  and  purpose  needs  to  be» clearly ^ 
identified.     Additionally ^  the  Board  should  not  set  mandates  ' 
unless  it  is  willing '^to  help  fund  the  program.     The  impetus 
for  metrication  should  be  consumer  initiated  and  product. 
Oriented.  J  • 

Or>e  official  for  a  major  manufacturing  firm  states  that 
the  Board  does  not  need  a /lot  of  authority  but  that  it,  should 
be  able  to  approve  conversionrplans.  *  It  should  have  the'  power' 
to  motivate  the  "foot-dradgers . "     In  many  cases  there*  will  , be - 
no  economic  advantage  to  metrication^  according  to  this  offi- 
cial; thus^  the  Board  could  create  the  motivation.     The  B<Dard^. 
may  need  money  and  more  legislation.  '  \  * 

According  to  another  official^  if  metric  is  directed  from 
the  top  through  Government  mandates ^  a  shorter  transition  p^- . 
ribd  will  ensue ^  but  the  process  will  be  more  expensive .  .  If  ■ 
allowed  to  metricate  solely  through  the  marketplace ^  the  tran- 
sition period  would  be  very  long.  .  A  better  course  would  be  to 
have  the  marketplace  direct  the  transition  in  the  beginning'. 
And  at  the  end  it  could  be  centrally  directed.  :    '  . 


Timing  of  conversion 


The  following  chart  shows  the  14  aerospace  firms'  ^fH-  '\ 
tudes  in  the  Fortune  500  on  the  shortest  (mandatory)  tito^^^ame 
and  the  optimum  time  frame  in  which  they  could  convert.*,  Tjhe  . 
majority  indicated  that  within  15  years^  they  could  convert-/ 
whether  the  conversion  period  was  the  shortest  or  the  optimum.; 
However^  many  of  the  firms  indicated  that  longer  transition 
periods  would  be  necessary.     One  firm  indicated  tha^  if  thev 
conversion  was  not  mandatory^  a  conversion  period  never  would- 
be  optimum. 
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Time  Frame  for  Conversion 


Q  MANDATORY 


Years 


under  5        5  to  10      11  to  15     16  to  20    21  to  25     26  to  50  Never 


CONCLUSIONS 

Metrication  in  the  aerospace  industry  is  viewed  as  inev- 
itable.    Howeyer^  manuf acturers^  customers^  and  Government  , 
seem  to  be  waiting  for  someone  else  to  begin  the  process. 
Use  of  the  customary  system  has  not  restricted  the  industry's 
past  performance^  and  conversion  to  the  metric  system  is  not 
viewed  as  improving  the  industry's  sales  or  technology. 

Air  operations'  safety  is  a  major  concern  of  the  aviation 
community — nationally  and  internationally.     Little  is  known 
about  the  implications  of  metrication  in  this  area.     A  tran- 
sition from  customary  to  metric  measures  would  have  to 
carefully  planned  and  implemented  to  avoid  jeopardizing 
safety.  ^ 

The  extent  of  metric  usage  in  air  operations  is  difficult 
to  determine.     Most  countries  register  the  measurement  units 
they  are  using  with  ICAO;  however ^  we  found  several  instances 
where  major  countries  rep9rted  using  meters  for  altitude  when 
they  were  using  feet. 

Certain  customary  units  generally  are  used  more  than  met- 
ric in  air  operations.     This/  as  well  as  the  safety  concerns 
,and  the  associated  cost  of  converting  related  equipment^  is 
keeping  the  aerospace  industry  from  convert ing . 

The  total  conversion  cost  for  aviation  and  the  aerospace 
industry  hais  not  been  computed.     If  the  estimates  given  to 


» 
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convert  portions  of  aviation  and  the  aerospace  industry  are 
correct /  total  conversion  costs  will  probably . be  measured 
in  billions  of  dollars.*  Not  only  will  the  transition  it- 
self be  expensive^  Igpt  manufacturers  foresee  a  long-term 
price  increase  for  m^^ric  products. 

No  major  benefits  from  conversion  wexe  identified  which 
would  offset  the  co^  of  converting  aviation  or  the  aerospace 
industry.     However^  no  group  appears  to  be  opposing  con\^r- 
sion.     Both  the  aviation  community  and  the  aerospace  industry 
expect  the  Government  to  play  an  important  role  in  planning? 
and  coordinating  any  conversion.'  | 


4 
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CHAPTER  16/^^  . 
A  DILEMMA  FOR  THE 


BUILDING  AND  CONSTRUCTION  INDUSTRY 


The  building  an^  construction  industry  is  one^^^^^^ihe' 
large5t  contributors  »to  the  gross  national  produ^t!^:tf:ln  1976 
new  construction  was  valued  at  $147.5  bill  ion  r^j^citi^r'g  per- 
cent of  the  gross  national  product.     In  additS^^^'l/arge  - 
amounts  are  spent  each  y^ar  tor  maintenance  a^'^^paii;.  In 
January  1978  almost  4  millionv persons  were  employed  in, con- 
struction performed  under  contract. 

Metric  conversion  in  the  industry  is  taking  place  at,  a/ . 
slow  rate.     Major  portions  are  not  involved  in  metrication 
and  have  no.  plans  to  become  involv^ed.     Milch  of  the(  industry  • 
considers  conversion  to  be  inevitable  and  beneficial  for  the 
United  State?  as  a  whole  but  is  generally  passive  toward  it.  ^ 

The  apparent  reasons  for  thevflack  of  activity  are  . tl^^ 
(1)  the  industry  presently  has  ho' compelling. reasons  to  yCon- 
vertr   (2)  the  industry  is  uncertain  of  the  national  policy 
and  Federal  commitment  to  conversionr   ( 3) 'parts  of  the  indus- 
try are  concerned  about  the  costs  and  not  certain  of  the\en- 
efits,  and  (4)  it  is  difficult  for  individual  firms  or  seg- 
ments of  the  industry  to  act- ^^O^^^'^the  industry  i^  too  diver-, 
sifiedr  ^nd  no  firm  is  large  ej^pMtep  lelad Metrication 
of  ■  th^^^^^^^^  am3  constructiofl^P^B'try  probably  would  not 

pbcur  "^^^^  near  future  unless  it 'Is  mandated  or  the  Federal 

.^uern?^  a  greater  role  in  bringing  it  about. 

:^vvWe-  obtained  data  on  the  status  of  metrication  in 

the  indu^^^^         the  advantages  and  disadvantages  of  conversion^ 
and  the  implications  that  changing  , to  the  metric  system  would 
have.     Information  was  also  obtaine;d  on  how  conversion  should 
be  approached.    We  held  discussions  with  numerous  industry, 
representatives,  the  American  National  Metric ^Council,  Fed- 
eral and  State  officials,  and  other  knowledge^^ble  individuals. 
Questionnaires  (see  app.  I)  were  sent  to  394  i;hdustry  associa- 
tions, organizations,  and  labor  unions  (hereafter  referred 
to  as  associations ) .     Replies  were  received  from  302  associa- 
tions? 285  of  them  were  usable.     In  addition,  67  of  the 
respondents  to  our  questionnaire  sent  to  1,00&  small  businesses 
in  varioiis  sectors  of  the  economy  were  construction  firms 
(see  ch.   5).     Their  views  have  been  included  where  appropriate. 

THE  INDUSTRY 

As  shown  below,  th^; largest  single  category  of  construc- 
tion is  residential,  accounting  for, about  40  percent. of  total 
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new  construction.  About  25  percent  of  new  construction  is 
owned  by  Federal,  State ^  and  local  governments. 
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New  Construction  in  the  United  States-1976 


Q  Public  Ownership 
I    I    Private  Ownefship 


■  '["1  IB 


n  — 


Residentiaf  Public 
utilities 


Offices        Other  Highways  Industrial     Edu-         Other       Hospitals  Military 

and          public  and     ^  cational       private  and 

other  construction  streets  Institutions 
buildings 


The  industry  consists  of  not  only  those  who  are  actually 
.doing  the  building  and  constructing  but  also  the  individuals 
and  firms  that  provide  the  services  and  materials.     This  in- 
cludes the  architects,  engi#ieerls,  surveyors,  plumbers,  bifick 
manufacturers,  labor,  distributors,  contractors,  etc.     Iji  the 
broad  sense,  it  also  includes  realtors,  financing  institu- 
tions, lumber  and  hardware  stores,  and  building  codes  and 
standards  organizations.    Tl:)e  building  and  construction  in- 
dustry may  be  considered  a  collection  of  many  related  indus- 
tries rather  than  a  single  industry. 

Most  of  the  industry  firms  are  small.     The  Bureau  of  the 
Census  estimated  that  in  1972  there  were  about  920,000  con- 
struction contractors,  builders,  and  subdividers  and  devel- 
opers of  land  for  building.     Only  about  10  percent  of  the 
establishments  had  10  or  more  employees.    No  single  firm  sup- 
posedly has  a  large  enough  share  of  the  market  to  act  as. an 
industry  leader. 
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STATUS  OF  CONVERSION 


Industry's  interest  in  metrication  has  increased  since 
passage  of.  the  Metric  Conversion  Act  in  1975.     However^  de- 

_  -spite  the  support  expressed  for  conversion  and  a/general.  be^ 
lief  by-  much  of  the  industry  that  conversion  is  inevitable^ 
the  industry  is  moving  slowly  toward  increased  use  of  the 
metric  system.     A  large  part  of  the  industry  was  not  involved 
in  metrication  and  has  no  plans  to  become  involved.     As  far 
as  we  could  determine^  no  firm  in  the  industry  has  converted 
to  the  metric  system  in  its  domestic  operations  or  has  defi- 
nite plans  to  convert.     One  paint  producer  was  marketing  its 
products  in  metric-size  containers  for  its  foreign  and  domes- 
tic markets^  and  some  of  the  larger  construction  firms  and 
manufacturers  have  metric  coordinators  or  committees.  Some 
architectural  and  engineering  firms  and  construction  confrac- 

•   tors  have  used  'the  metric  system  to  some  degree  in  their  for- 
eign work  ^  and  some  manufacturers  have  produced  products  to 
metric  dimensions  when  requested  by  foreign  customers. 

The  industry  is  primarily  passive  toward  metric  conver- 
sion. Its  major  metrication  activities  have  been  (1)  keeping 
abreast  of  metric  developments  in  the  industry  and  other  in- 
dustries that  may  have  dn  impact/  (2)  considering  the  impli- 
cation^ that  conversion  would  have^  and  (3)  in  some  cases ^ 
working,  to  develop  a  plan  to  be 'prepared  when  conversion  be- 
comes necessary. 

American  National  Metric  Council 

'  The  American  National  Metr ic  Council  has  established  a 
.Construction  Industries  Coordinating  Committee  as  the  prime 
industry  committee.     The  committee,  fot  the  most  part,  is  made 
up  of  representatives  from  ma jor  industry  associations.  Other 
committees,  such  as  the  Lumber  and  Wood  Products  Sector  Com- 
mittee, are  involved  to  the  extent  that  their  members  provide 
materials  and  services  to  the  building  and  construction  indus- 
try. ~  '  ^ 

The  Coordinating  Committee  has  been  divided  into  the 
following  sector  committees:     Design,  Codes  and  Standards, 
Products  Manufacturers,  Contractors,  Peal  Estate,  Users,  and 
Surveying  and  Mapping.     The  Coordinating  Committee  is  to  serve 
as  a  iEorum'  for  dis'cussion  of  issues  and  exchange  of  informa- 
tion and  to  develop  an  overall  conversion  plan  for  implementa- 
tion by  the  industry.     Each  sector  committee  is  to  develop 

*^its  own  conversion  plan  which  is  expected  to  be  widely  circu- 

-'lated  m  the  industry.] 

At  the  time  of  our  study^  some  of  the  subsector  commit- 
tees had  been  in  the  process  of  forming  and  organizing.  The 
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Construction  Industries  Coordinating  Committee  was  working  on 
a  conversion  plan  for  consideration        the  industry.    The  Lum- 
ber and  Wood  Products  Sector  Committee  already  had  a  conver- 
sion plan  for  softwood  lumber.     Under  the  plan^  lumber  such  ' 
as  the  2  by  4  (inches)  stud/which  is  used  extensively  in 
building^  would  be  "soft-converted"  to  the  nearest  millimeter/ 
38  by  89.     The  2  by  4  inches  is  a  nominal  size  with  the  actual 
size  being  1-1/2  by  3-1/2  inches  or  38.1  by  88.9  millimeters. 
It  is  planned  that  nominal  sizes  would  be  eliminated  at  the 
same  time  that  conversion  takes  place.    Whether  .the  2  by  4 
will  be  popularly  known  as  the  38  'by  89  is  uncertain. 

No  formal  action  had  been  taken  on  metric  sizes  of  panel  . 
products.     It  appears^  however/  t6  be  the  industry  consensus 
that  the  standard  4-  by  8-feet  (1 , 219. 2  by  2^438.4  millimeters) 
wood  panel  would  be  changed  to  1^200  by  2^40*0  millimete.rsr  ^ 
reduction  of  about  3/4  inches  in  width  and  1-1/2  inches  in 
height.^  We  were  told  by  industry  representatives  that  pro- 
ductic^  machinery  can  be  easily  converted  to  produce  the  size 
without  much  expense.     Some  production  efficiency  or  plant 
production  would  be  lost  because,  a  smaller  size  is  being  pro- 
duced/  and  there  would  probably  be  a  slight  increase  in  cost 
pep  square,  footi     Rooi^s  in  houses  built  with  the  smaller 
panel  may  also  be  smaller  with  lower^ceil ings  because  panel 
size  usually  determines  room  size  to  an  extent.  ,  No  agreement 
has  been  reached  on  panel  thickness  because  a  change  in  thick- 
ness may  require  retesting  to  determine  whether,  the  product 
would  still  meet  bqilding  code  requirements. 

•»  . 

The  Lumber  and  Wood  Products  Sector  Committee  anticipated 
no  further  significant  action  until  it  appears  that  conversion 
is  necessary.     The  committee  did  not  believe  that  conversion  . 
would  be  beneficial  to  the  lumber  and/wood  products  industry 
and  will  take  no  action  that  would  force  it. 

About  25  percent- of  the  lumber  used  in  th^  United  States 
is  imported  from  Canada.     This  is  about  60  percent  of  Canada's 
lumber  production.     There  is^,  however*^  little  trade  in  wood 
panel  between  the  United  States  and  Canada.  ' 

The  Canadian  construction  industry  has  established  Jan- 
uary 1^  1978/  as  the  date  for  the  start  of  metrication.  To 
meet  both  the  U.S.  and  Canadian  markets^  the  Canadian  lumber 
industry  will  continue  to  produce  lumber  in  existing  sizes/ 
lengthSjr  and  grades  but  market  it  in  metric  measurements^  a 
soft  convetsion^  in  Canada  by  September-  1^1979/  and  in  cus- 
tomary terminology  in  the  United  States.     Final  decisions  on 
lumber  sizes  will  not  be  made  until  the  United  States  con- 
verts.    The  industry  will  produce  the  1/200  by  2/400  Tnilli- 
meters  wall  panel  on  demand  for  the  Canadian  market  after 
January. 1 /  1978. 
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Associations 


Only  a  few  industry  associations  have  progressed  beyond 
the  establishment  of  a  metric  coordinator  or  committee  and 
approval  of  a  metric  policy.    As  shown  in  the  following  table 
a  substant,ial  number  _of  associations  responded  to  ourques-  „ 
-tionnaxre  that"  theinhave" h    plans  for  key  metric  activities • 

-     Industry  -Associations'  Status  of  Metrication 


^  Metricat'ibn  activity  Completed 


Metric  policy 
statement 

Metric  coordinator  or 
committee 

Member  survey 

Assoc iaton  funds 
budgeted  for  con- 
version 

Conversion  cost  analy- 
sis 

Metric  training  of 

members 
Standards  in  both 

customary  and  metric 
Soft  conversion  of 

standards 
Hard  conversion  of 

standards 
Consumer  information 
Decisions  on  design 

dimensions  and/or 

product  sizes 
Timetable  for  con- 
version 
Coordiniation  with 

industry 
Coordination  with 

government 


18 

24 
8 


5 

2 

2 

6 

4 

1 
2 

4 
2 
4 
2 


In  process 

or  No  plans 

plans  for  for 
>  . 

•(percent  of  associations) 


No  basis  to 
judge/does 
not  apply 


18 


52 


12 


24 

41 

11 

14 

61 

17 

14  ' 

66 

15 

7 

71 

21 

24 

61 

13 

38 

41 

16 

27 

46 

22 

17 

56  ' 

26 

20 

57 

21 

27 

42 

27 

16 

66 

16 

46 

39 

12 

33 

48 

17 

given 

little^  if  any^ 

con- 

 .  _^  ...^w^^v,  »-viivci.i3xv^ii  aiiu  iiau  iiu  p±cins  to  ao  so, 

some  associations  have  been  involved  for  varying  reasons. 
The  American  Institute  of  Architects,  for  example,  has  formed 
a  metric  task  force  that  is  developing  a  metric  practice 
guide  for  building  design  and  construction.     The  document 
will  address  aspects,  such  as  preferred  sizes  for  building, 
the  impact  of  conversion  on  building  products,  and  metric 
drawing  scales  and  convention.     The  1980  edition »of  the 
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Architectural  Graphic  Handbook  is  to  have  a  chapter  on  the  ' 
metric ^system^  and  the  1985  edition  may  be  in  metriCf  depend- 
ing on  status  of  metrication  in  the  industry.     The  Institute^ 
however^  has  supported  metrication  as  beneficial  for  the  in- 
dustry since  1944.     Resolutions  in  favor  of  conversion  were 
passed  in  1973  and  1975  while  metric  legislation  was  being 
considered-;"  ;  ^    "   ~ 


The  National  Paint  and  CoAtings-^ssociation^  which  rep- 
resents about  1^000  firms  in  the  paint  industry^  has  been 
involved  in  examining  t|pe  impact  of  metrication  since  1972. 
Jt  believes  that  metricartion  offers  no  economic  advantage  to 
the  paint  .  industry  and  will  have  a  substantial  cost  impact. 
However y  the  association  considers  metric  conversion  inevit- 
able^ primarily  because  some  of  the  industry 's  ma jor  custom- 
ers^ such  as  the  automobile,  industry^  are  expected  to  begin 
ordering  paint  in  metric  quantities.     As  a  result^  its  metric 
activities  are  oriented  toward  helping  its  members  anticipate 
metrication  problems)  coordinate .conversion^  and  minimize 
costs.  '        " .  i 

The  association  has  recommended  that  member  firms  give 
both  the  customary  measurement  anc^  metric  equivalent  for  con- 
tents on  their  paint  cans  until  it^  becomes  necessary  to  con- 
vert to  metric-size  cans.     The  following  metric  can  sizes.y^^ 
have  been  recommended:  \  . 

—4  liters  to  replace  1  gallon. 

-^1  liter'  to  replace  1  quart.  . 
•■-^^•'500  milliliters  to  replace  1  pint..  .  * 

?--250  milliliters  to  replace  1/2  pint.  ■  • 

'—125  milliliters  to  replace  1/4  pint. 

The  metric  can  sizes  would  be  about  6  percent  larger  than 
the  customary  sizes.  . 

Although  many  paint  manufacturers  are  showing  both  the 
customary  and  metric  equivalents  for  contents  on  their  paint" 
cans^  during  our  review  we  identified  only  one  manufacturer 
that  marketed  , paint  in  metric-size  containers  for  the  domestic 
market.     About.  2  years  ago^  the  firm  began, using  containers  of 
1^  4^  and  20  liters .  in  siJze- for  export.     A  representati^  of 
the  firm  believes  that  customary  containers  are  not  very  market- 
able.in  metric  countries  and  that  conversion  has  given  his  firm 
a  competitive  edge  in  foreign  countries..     The  firm  also  decided 
to  sell  paint  in  the  domestic  market  in  metric  cans.  Some 
customer  resistance  to  the  metric  cans  was  expected/  but  none 
developed . 

The  firm's  exports  account  for  10  to  20  percent  of  its 
total  sales  compared  to  about  2  percent  for  the  industry  as 
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a.  whole.    This  firm  is  able  to  expS^t  because  it  produces 
high  quality  stains  and  other  specialty  items  which  do  not 
have  a  great  deal  of  competition  in  the  foreign  countries. 
Paint. generally  is  not  considered  an  exportable  item.  Ship- 
ping costs  make  the  price  of  the  paint  less  competitive  with 
local  producers  in  foreign  countries.    The  export  market  is 
._no  t_  import  an  t--_tP„^m 
Gets  have  production  plants  in  foreign  countries  that  market 
paint  in  metric  cans.  . 

A  representative  of  another  paint  producer  that  does 
some  exporting  said  that  exporting  in  customary  containers 
had  not  affected  his  firm's  sales,  but  he  anticipated  that 
at  some  time  m  the  future  foreign  countries  will  require 
metric  containers. 

A  potential  problem  exists  for  the  paint  export  market. 
The  paint  can. sizes  used  in  most  metric  countries' would  not 
be  the  same  as  those  proposed  by  the  National  Paint  and 
Coatings  Association.     For  instance,  most  of  Europe  uses  a 
5-liter  rather  than  the  proposed  4-liter  can. 

None  of  the  other  paint  manufacturers  we  talked  to  had 
plans  to  convert. unless  it  was  made  mandatory  or  market  pres- 
sures forced  them  to.     The  one  firm  using  metric-size  cans 
in  the  domestic  market  had  no  plans  to  convert  its  production 
and  other  internal  operations. 

Small  construction  firms 

Irt  our  questionnaire  to  small  businesses  we  atked  the 
current- status  of  three  major  metrication  activities.  The 
small  construction  firms  responded  as  follows. 


Metrication  '/ 
activity 

Estimate  cost 
to  convert 

Convert  or 
develop  pro- 
ducts in  met- 
^ric  sizes 

Convert  or 

obtain  equip- 
. ment  in  met- 
ric sizes 


Completed 


In  process" 
or 

plans  for 


No  plans 
fof*" 


(percent  of  firms')  — 
6  79 


74 


Does 
not 

apply 


15 


21 


82 
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.  ThuSy  very,  few  of  the  small  construction  firms  appear  to  be 
involved  in  metrication,  and  a  large  percentage  have  no  plans 
to.becbipe  involved. 

-  FEDERAL  ACTIVITY  / 

 ^     The  Federal  Government  is  the  bu^ilding  and  construction 

industry '^s  largest  single"  customer  /  accou^^^  about  "5 

percent  .of  total  new  construction.     It  exerts ' additional  in- 
fluence* on  the  industry  through  grants  for  construction  of 
,  :      hospitals/ •highways,  airports,  etc.',  and  housing  and  home 
mpttgage  loan  guarantee  programs. 

..We  discussed  metrication  activities  and  plans  with  sev- 
eral of  the  ma.jor  construction  agencies;  ij^lthough  activities 
varied,  the  geneMl  consensus  of  the  construction  agencies 
was  that  they 'must  keep  pace  with  the  construction  industry 
but^ipt  lead  or^  attempt  to  force  the  industry  into  converting. 

>^ Se\WP^l  agency  of f icials  told  us  that  there  is  little  metri- 

^    cation  activity^'in  the  industry.  . 

Army  Corps  of  Engineers 

The  Corps  p'f  Engineers  ha^^no  plans  to  unilaterally  *^ 
change  to  metrit  construction'.'  '^?Cort>s  officials  indicated 
that  they  cannot  force  the  construction  industry  to  convert 
because  the  Corps  represents  but  a  small  segment  of  the  con- 
struction market.     No  construction  industry  suppliers  had  ap- 
proached Corps  officials  with  offers  of.  metric  products. 
The  Corps  officials  believed  that  it  would  be  costly  to  con-V 
vert  the  cohstruction  industry  and  that,  if  the  Corps  used  , 
metric  measurements  for  a  new  design,  such  as  for  a  building, 
costs  would  increase.     In  addition,  the  officials  were  con- 
cerned  that  the  industry  may  not  be  able  to  produce  the  re- 
quired metric  products.     The  officials  further  said  that  if 
the  Corps  issued  a  request  for  proposal  for  metric  construc- 
*     tion,  no  firms  would  offer  bids. 

Corps  officials  did  not  view  soft  conversion  as  benefi- 
cial. They  indicated  that  the  Corps  must  use  the  same  meas- 
urement  system  as  the  construction  industry. 

Bureau  of  Reclamation 

The  Bureau  of  Reclamation,  Department  of  the  Interior, 
had  interpreted  the  overall  department  policy  as  one  of  con- 
verting to  the  metric  system  by  1980.     Bureau  officials  plan 
to  implement  the  policy  with  one  overriding  consideration — it 
I'r".      will  keep  pace  with  rather  than  lead  the  industry.    A  Bureau 
off icial' said  that  the  construction  industry  had  slowed  its 
metrication  because  of  a  delay  in  the  establishment  of  the 

'      ■     ■  ■  ■  .        "  '  ./■ 
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U.S.  Metric. Board .     His  opinion  was  that  the  Bureau  should 
not  use  its  purchasing  power  to  prod  the  industry  int^  con- 
verting but  that  the  industry  should  take  the  initiative. 

Metric  committees  have  been  formed  in  the  various  Bureau 
organizational  elements.     Each  employee  had  received  two  2- 
hour  metric  training  sessions  with- more  extensive  training 
— for— -some-employee  Si  :  — 

■         v  -tr  . 

As  of  December  rpd977,  metric  specifications  had  been 
exclusively  used  in  four  instances;     two  dams,^  an  electrical 
substation,  and  equipment  to  be  used  in  a  cjlesalting  project. 
The  specifications  for  the  desalting  equipment  will  be  a  soft 
conversion.     The  survey  and  design  data  for  the  substation 
and  dams  will  be  in  metric.    The  design  and  engineering  draw- 
■  ings  will  give  only  metric  measurements,  but  each  drawing  will 
have  a,  table  listing  each  dimension  on  the  drawing  and  its 
customary  equivalent.     The  projects  will  actually  be  a  combi- 
nation of  hard  and  soft  conversion.     Specifications  for  stand- 
ard items,  such  as  a  concrete  block,. would  give  the  metric 
equivalent  of  the  standard  customary-size  block.     Pipe  may 
have  a  h^d  metric  length,  such  as  12  meters,  with  the  diam-  . 
eter  the- metric  equivalent  of  one  of  the  standard  cB*t^ry 
diameters.     The  bidding  on  the  first  of  these  contracts  should 
take  place  sometime,  during  the  early  part  of  1978.'     '  "    .  'i 
■    /  ■  ■V.'^^  r^.-.'- 

Also,  tte  Bureau  had  previously  awarded  two  ciearirig- and-, 
fencing  contracts  for  which  the  specif ication,s| were , a  combi-  '.■ 
nation  of  customary,  and  metric.     The  fence  wa^in  inetri'c  '*  .. 
lengths  with  customary  wire  gauges;     The  fence  posts  were  v. 
standard  customar^posts  with  thejlr  length in- ha^tJ  niettid'. 

A  Bureau  official  told  us  thltt  the  Jtireau  ll  bWiniliflf^^ 
metrication  because  its  programs  ibr  de\?eloping^  water  re-    :  .  ' 
sources  span  so  many  years  from  degi.gn..to  -coHiMfttion^fif  con-l 
struct.ion.     He  -said  the  additional  costs,  for  "theie.,  Dcfejects  .  h 
ate  insignificant  because  the  Bureau  is  not  a^fnanding  metric 
materials.  -The  contractors  may  spend  a  littlV  extra/ time  with 
.  the  specifications  because  of  their  unfamiliaf  i-ty 'with  the 
metric  system.     The  number  of  bidders  on .  the^cpntf acts- W^re 
not  expected  to  decrease  because  the  pr6jeets  ■'are  vin  metric.' 

Naval  Facilities  Enqineeging  Command         '  f s 

'      '        ^  '  •  ~.  '         'a-  ,  ■         i-  ^ 

The  Naval  Facilities  Engineering  CbmmamJ,  which  is  rfe^^" 
sponsible  fpr  procuring  all  Navy  construction^  i-6  the  largest: 
single  preparer  of  military . and  Federal  construction-related ^  >■ 
specifications.     Many  of  its  spegii^ca\iions^^a^t^~  used  by  other. f 
Federal  agencies  and  State  ahd  local  goyei>nment.^  ^  ■ 

The  Command  had  no  plans  foi:  soft  or  hard  conver^ti^  in*  . 
its  construction  specifications,,  which.  ar%  :in  customatyjunits/ 


A  Command  official  1-ndicated  that  cortstructipn  specif ica 
would  be  in  metric  in  -line  with  Siny  constt.u<itii6n  industry 

plans  to  convert".';       *  J  */  : 

«-'■*■    i.       *    •     .■  i'         .  . 

Tennessee  Valley  ,Au^:horlty  .  -      ,  ; 

The  Tennessee  Valley  Authority 'did  not  have  a  formal 

 me  t-r-ic  a  ti  o n  -po  1-i cy^.  -^I-t  .i  s  -nel  t  he  r--  f  o  r- . n o  r  ag  a  i n  s  t-me  t  r  i c  a  - — 

tion.  Authority  officials  said  that  the  Authority  plans  to 
keep  pace  with  industry  and;  oth0r.;Fed.eral  agencies,  but  will 
not  take  a  leadc  Desfga  and  qonstruction  is  done  in  custo- 
mary units;  no.  plans  to  specify  cons'truction  are  in  metric. 

Veterans  Adminislration  ' 

•  The  Veterans. "Administrat        had  not  specified  metric 
Jcjonstructibh.apd  do  so.     Its  policy  is  to 

.  ^;.:^e'eil^y- ^  materials.     An  agency  official  told 

'^>^/'th^'t;^H'^'  V^^  not  , take  a  lead 

:'.iol^^iri  t^itt'to^tion  bec^aiise  it  does"  not  have  a  large  enough 
^  V  p^<t  .of ^^^^^^^^  market.     The  official  said 

.""th^t  .h^e'^iia^  not  ^ean  a/^ush  toward  conversion  in  his  contacts 
V^ith  the  i^^  \  ^  ^ 

^     I^a  t  i  on  a  Iv  g  ur^  ^      f  '  S  t  a  rid  a  r  d  s 


..  '5^l6s"'^basic .  atat^etf  for  its  Center  for  Build- 

,in;^,rT^cbnb]l65^  ar/  't^^  develop  and  advance  building'  technology 
by^pj^Qviding  tQcn^ical  and  scientific  information,  which  can 
-  ibe  uked^^p  hifttprov^  safety,  and  economy  of 

fiUiIdi^gs  "while;^  materials  and  energy. 

V'sriift.  Cejitter  talso -aims  to  .encourage  the  use  of  improved  tech- 
'  nbibgy  by  Jt 

a     .  J^hV^^G^^  activities  have  been 

\  :t^.  coil^G±ing^  data        thi  activitie.s  of  in^ternational  stan- 
'  ^^«ds  or^an^  arid  the  experiences  of  other  countries 


.     that  have^':^^  and  (2)  providing 

.assistanqe  on  metrication  tp  the  industry  and  other  Govejrn- 
^  >^  inent /ageircies:^^^  ^        Cehtei;  is  providing  technical  assistance^ 
y  vand^^sferving  as  the  secretariat  for  three  of  ^ the  seven  Ameri^ 
-i:<^can  *Nitional'>Metr  ic  Cotini.cil ,  construct  ion  sector  committees  — 
pesignV' Ctodes  arid  Standards,  and  Products  Manufactucers.  In 
addfition,^  the  Center  has  t)repared  several  reports  on  the  impact 
6^  conversitSn  a^  provides  lecturer s  to  interested  groups . 


\ 

A  t[$fch^i<l*^al  Consultant  to  the  Center  on  loan  from  the 
Ayistralikn  Gpu^  an  NBS  report  entitled 

"Recommen-^ed^^^  the  Use  of  Metric  (SI)  Units  in 

Building  D^d^^ir  and  Construction. "    The  paper  has  been 
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approved  by  the  American  Society  for  Testing  and  Materials  as 
I  TrlT,  tl^  standard.     The  consultant  was  working  on 

a  draft  standard  which  is  to  describe  the  methodology  for 
arriving  at  preferred  metric  dimensions  and  product  sizes  for 

planned  that  these  two  standards  would 
De  available  for  use  by  the  industry  if  it  converts. 

Department  of  Housing_and_^Urban -Development 


f  [  I!"!"^  of  Housing  and  Urban  development  official 

.nH  rc^      ^  Department  does  not  have  a  metrication  pol- 
icy and  is  generally  inactive  with  regard  to  metrication 
viHa^^Eni^?!-^  J^sures  housing  mortgages  and  loans  and  pro- 
IxP^nt  f^'  5"^  contract  for  construction 

except  for  a  few  demonstration  housing  units,     it  has  certain 
minimum  property  standards,  and  the  housing  constructed  unde? 
Department  programs  is  built  to  its  standards.     The  Veterans 
Administration  and  the  Farme-rs  Home  Administration  also  Sse 
iroo?f"^=     ""Sk    o  "'^"i™""'  property  standards  in  their  housing 
5^v^=?^n;    The  Department  believes .that  changing  these  custom^ 
of  the  S  is -forcing  metrication  on  the  owners 


General  Services  Administration 


The  Public  Building  Service  of  the  General  Services  Ad- 
siatef?^.'?",-^^^^'°F^^  a  position  paper  on  metrication  whfch 
ti^^l^  "  construction  it  will  follow  the  lead  of  na- 

tional consensus  standards .organizations ,  such  as  the  Ameri- 
5es"t?na'2nd'M'?""''?''  Institute  and  the^American  SocietJ  ^or 
Infit??  and  Materials,  in  developing  metric  standards  and 
of  hofi''.  organizations  have  broad  representation 

of  both  user  and  producer  interests  in  the  industry. 

buiiH^nn^cJ^''/^^"."^^^''''^''^  Official  said  that  metric 
building  standards  have  not  been  developed*  and  a  single 

fn^^^H^^K^?!-^^^  General  Services  Administration,  cannot 
force  the  building  and  construction  industry  to  convert 
ftnt^^t  ^h^t  conversion  by  the  agency  would  not  have  an  ef- 
rect'On  the  industry.; 

NO  COMPELLING  REASONS  TO  CONVERT 

The  industry  presently  has  no  compelling,  or  pressinq 
need  to.convert  in  that  (1)  metrication  is  voluntary,   (2)  the 
J?^n?^'^  "''^^  customary  materials  without  any  dil. 

fi?  customers  are  not  demanding  metric  products,  and 

ihLh      ^"^V^^^'^y  exports  very  little  and  those  we  contacted 
which  were  involved  in  exporting  generally  did  not  view  the 
ouff^f  f  1?^"'^"'  -^"^  significant  factor  in  expor-ts!  With- 
out a  compelling  reason  to  convert,  many  in  the  industry  are 
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reluctant  to  make  the  change.     Machinery^  tooL3f  products^  ; 
codes  and  .standards,  and  so 'forth  are  predominantly  in^he  j. 
customary  system.     Theoindustry  is  familiar  wi.th  the  cuiptomary 
system  and  has  been  successful  with  it.  /  . 

International  trade  /.  V  ?  - 

 :  ' —  \  ' 

 The  anticipated  positive  effects  of  metrication  on  inf  ' 

ternational  trade  was  often  cited  by^  building  and  const'ruc-r  ' 
tion  industry  representatives  as  a  compelling  reason  for  the 
United  States,  as  a  whole,  and  for  some  selected  industries^ 
to  convert  to  th6  metric  system.     The  primary  reason  for  t^his 
belief  is  that  nearly  all  countries  are  metric,  and  U.S  prod- 
ucts designed  and  produced  in  the  customary  system  will  not  v 
iDe  readily  accepted  in  metric  countries. 

The  impact  tha\  metric  conversion  would  have  on  the 
building  ai^^  construction  industry'^s  exports  is  unknown.  | 
However,  more  industry  associations  and  small  <|onstruction|  ' 
firms  in  responding  to  our  questionnaire  agreed  than  dis-  f 
agreed  that  conversion  would  increase  or  protect  the  indus- 
try's present  amount  of  exports  and  work  overseas.     In  both 
cases,  as  shown  on  the  following  page,  the  largest  number 
indicated  that  they  did  not  know  or  that  the  statement  wouia 
not  apply.     The  majority  of  the  associations  did  believe  that 
trade  would  be  facilitated  or  made  easier  by  metrication.  < 

Many  ihdustry  representatives  we  talked  to,  however,  did 
not  consider  international  trade  to  be  a  compelling  reason  for 
the  building  and  constructipn  industry  itself  to  convert,  be- 
cause it  primarily  has  a  domestic  market.    Only  a.  small  amount 
of  building  materials  is  exported,  and  there  does,  not  appear 
to  be  much  potential  for  increased  exports  of  products  such' 
as  birick  and  concrete  block.     Tariffs  may  also  limit  the  po-  ; 
tential.     For  example,  a  Canadian  Wood  Council  official  told 
us  that  there  is  almost  no.  trade  in  wood  paneling  between  the 
United : States  and  Canada  because  of  tariffs.     In  addition,  we 
were  told  by  several  firms  and  associations  whose  members  are 
involved  in  international  trade  that  the  measurement  system 
is  not  a  significant  factor  in  international  trade  of  building 
products  or  technology.     Su?h  factors  as  price,  quality,  repu- 
tation, tariffs,  and  nontarif f  bar r iers  are  the  significant^ 
factors.     If  demanded  by  customers,  product  manufacturers  will 
provide  pDoducts  with  metric  dimensions  and  construction 
firms  will  build  metric  buildings. 

We  discussed  metric  conversion  with  five  of  the  largest 
U.S.  design  and  cpistruction  companies  that  do  substantial 
foreign  work.     Representatives  of  these  firms  generally J6e- 
lieved  that  conversion  would  not  have,  a  significant  impact 
on  the  amount  of  their  foreign  work.     They  indicated  that  the 
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to  judge  46% 
32%  ^ 

TVadeWould  be  Facilitated 


Disagree  70% 


NOTE:    Totali  in  the  above  and  following  charts  in  this  chapter  may  not  add  up  to  100  percent 
because  of  rounding. 
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with  those  of  other  countries  in  bidding  on  foreign  construc- 
tion contracts.     According  to  the  Engineering  News  Record^  « 
109  of  the  top  400  U.S.  construction  companies  wereoawarded 
contracts  totaling  $15.6  billion  in  I'Sie  for  projects  in  110 

"caun tr  ies .  -  0 f- th e"top"5  0  0~d e  slg  n~:f  i  r ms— 1-7  2"  f  i  rm s  bi  1 1  ed  

foreign  clients  in  133  countries  for  $637  million. 

Another  factor  to  consider  in  examining  the  ,  impact  of, 
metrication  on  exports  of  building  products, is  whether  the 
metric  sizes  that  would  be  produced  in  the  United  States  would 
be  the  same  as  the  standard. in  other  countries.     A  member  of 
the  ANMC  Lumber  and,  Wood  Products  Sector  Committee  told  us  • 
that  he  did  not  believe  that  metric  conversion  would  make  much 
difference  in  exports.     In  wood  paneling ^  for  example ^  a  wide 
variety  of  sizes  are  used  iV  other  countries.     The  1^200-  by 
2^400-millimeters  size  which  the>U. S .  industry  would  probably 
adopt  is  fairly  common  in  ]Jucone>  but  West  Germany  was  using 
a  1^250-  by  2^ 500-millimeter s  panel  and  Japan  was  using  a  900- 
by  1,800-millimeters  panel.     The  representative  further  said 
that  the  U.S.  industry  has  done  well  in  foreign  markets  with 
its  customary  sizes  and  that  these  sizes  have  not  been  a  prob- 
lem in  international  markets  because  dimensions  are  not  that 
critical . 

Only  a  small  percent  of  the  associations  and  small 
construction  firms  believed  that  sales  would  be  lost  to  for- 
eign impot'ts  if  the  industry  converted.     Again/  a  large  per- 
centage had  no  basis  to  judge  or  s*aid  that  the .  statement  would 
not  apply. 


iSales  Would  be  Lost  to  Foreign  Imports 
Bepause^olCom^ 


Industry  associations 


Small  construction  firms 


Agree  4% 


Agree  10% 


No  basis 
to  judge 


Does  not 
apply 
15%- 


30% 


Disagree  36% 


Does  not 
apply  19% 


a: 
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No  one  to  take  the  lead 


,  THe  construction  industry  may  be  fragmented  and 
diversified^  but  the  various  industry  segments  are  highly 
Interdependent.     As  a  result,  no  firm  or  segment  appears  will- 
mg-to  take  the  first  step  and  metricate  because  of  economic 
consequences  if  the  timing  is  wrong.  (  ^or  example,  the  size 
of  brick,  concrete  block,  wood  panel,  and  gypsum^  board  are 
cao.rdinated._  ._I.f.__a--manufaaturer  or~group-of-  — 
one  of  these  items  changed  to  a  metric  size,  the  imcompati- 
bility  of  the  product  with  the  others  would  probably  result 
in  lost  sales.     The  demand  for  the  customary ' product  would 
be  met  by  another  manufacturer. 

An  example  of  this  already  occurring  is  the  case  of  a 
firm  that  provides  home  design  plans  and  constructiony^draw- 
mgs.     The  firm  began  to  dual  dimension  (give  both  cu^stomary 
and  metric  dimensions)  its  drawings  a  couple  of  yeacis  Vgo  be^ 
cause  the  firm  believed  that  conversion  was  immin^hV.  Build- 
ing contractors  did  not  understand  what  the  metric  dimensions 
were,  and  as  a  result,  sales  began  to  decline.     The  firm  der 
cided  to  revert  to  showing  only  customary  *  glimensiems .     A  rep- 
resentative of  the  firiti  said  that  a  large  educatiortv  program  \ 
would  be  needed  befoxe  conversion.  \\ 

Designers  do  not  plan  to  design  in  metric  or  specify 
metric-size  materials  until  the  metric  mater:|als  are  avail- 
able.    Product  manufacturers  do  not  plan  to  produce  metric 
materials  until  they  are  specified  by  the  architects.  Con- 
tractors pannot  build  metric  buildings  without  metric  designs 
and  materials.     A  coordinated,  industrywide  effort,  including 
Federal  participation,  would  be  needed  if  conversion  is  to' 
occur.    As  discussed  later  in  this  chapter,  some  proponents 
of  metrication  have  proposed  that,  the  Federal  Government  spec- 
ify construction  in  metric'  to  create  a  market  for  metric 
materials  and  design. 

METRICATION  WOULD  PRESENT  MAJOR  PROBLEMS  FOP 
THE  BUILDING  AND  CONSTRUCTION  INDUSTRY  — " 

The  proposed  disadvantages  of  metric"  conversion  generally 
.pertain  to  the  costs  involved  in  cbnverting  production  equip- 
ment, training  personnel,  maintaining  dual  inventories,  con- 
y^^^^^f?  building  codes,  retesting  of  building  products  and 
l():st  time  and  efficiency  while  adapting  to  a  new  measurement 
■System.     (the  cost  of  converting  building  codes  and  retesting 
of  )3uilding  products  are  discussed  in  a  later  section  of  this 
ch.)  concerns  have  also  been  expressed  that  conversion  would  be 
confusing  t6  customers.  "^Little  conversion  cost  data  is  avail- 
able, but  nearly  all  ficms  and  segments  of  the  industry  would 
bear  some  costs  of  converting.     Some  anticipate  substantial 
-osts.  V  • 
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Conversion  would  cost  but 
the  impact  would  vary 

'    ■  ' 

Most  associations  and  an  even  larger  percentage  of  the 
small  construction  firms  indicated  in  the  responses  to  our 
questionnaire  that  conversion  would  be  costzly. 


Conversion  Would  be  Costly 

.-  -  -  - .  -   •   ^  ^ 

industry _asspj;iatipns  .  Small  cdnstructipn  firms 


Conversion  costs  would  vary  by  sector  of  the  industry  and 
firm.     For  example^  it  is  not  anticipated  that  conversion; costs 
for  an  architectural  firm  whose  major  conversion  costs  would 
be  for  such  items^s  purchase  of  metric  drawing  scales/  staff 
trainiM,  dual/ inventories  of  stock  plkns ^  and  revision  of 
techffll|®i  .pu  be  as  high  as  those  for  a  manu- 

f.act^Mp  whi^ch/  in  addition  yto  facinig  problems  of  training  , 
and  dim  inventories^  must  make  machinery  adjustments  to  pro- 
duce new  metric-size  products.     The  Qxtent  of  the  costs  depends 
on  the  type  of  operation  and  the  manner  in  which  metrication 
takes  place. 

Metrication  would  probably  have  the  greatest  initial  cost 
impact  on  the  manufacturers  of  building  products  because  of 
possible  equipment  changes  and  dual  inventor ies .     The  case  of 
the  concrete  block  and  brick  industries  draws  an  interesting 
contrast.     The  concrete  block  industry  has  already  expressed 
concerns  abopt  conversion  costs  while  there  seems  to  be  ^ittle 
cost  involved  for  the  brick  industry. 

:  Concrete  block  ihdustry  ^ 

In  1974  the  U.S.  concrete  block  industry  consisted  of 
about  1.^600  plants  producing  about  $1  billion  of  block. 
Accordijig  to  the  National  Concrete  Masonry  Association^  ^about 
80  percent  of  concrete  block  manufacturers  are  small ^  family 
owned  businesses  with  one  production  plant.     The  industry  is 
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deceH±ralized  with  a  typical  marketing  area  being  within  a 
30-mire-^adius  of  the  plant  in  the  Eastern  United  States  and 
up  to  200  miles  in  some  parts  of  the  West.     There  is  almost 
no  exporting  of  conqrete  block. 

The  standard  concrete  block  has  a  nomiflfttflSj  size  of  8  by 
by  8  by  16  inches.  ,  The  actual  size  is  7-5/8  bl  7-5/8  by  15- 
.   5/8  inches  with  the  3/8  difference  being  an  ^^owance  for 
""Q^^tar.  iietjjx^iz^ 

100  millirfietersr  as  are  other  products^  suclT  as  brick  and 
paneling^  that  block  sizes  are  coordinated  with.     Tlh.e  stand- 
ard  metric  block  probably  would  have,  actual  dimensions  of 
190  by  190  by  390  millimeters  and  a  mortar  allowance  of  10 
millimeters.     This  is  only  a  slight  change  in  size  from  the- 
standard  customary  block  which  in  millimeters  would  be  193.7 
by  193.7  by  396.9  with  a  mortar  allowance  of  about  9.5  mil- 
-    limeters.     Hpwever^  the 'difference  is  considered  by  industry 
.    representatives  to  be  large  enough  that  block  sizes  would  no 
longer  be  coordinated  with  proposed  metric  sizes  of  brick, 
paneling^  etc.^  and  the  difference  is  too  large  to  eliminate 
by  reducing 'the  amount  of  mortar. 
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Tb  produce  the  metric-size  blocks  industry  representa- 
tives believe  that  new  mold  sets^  the  parts  that  fit  in  the 
moldSr  and  machinery  replacement  parts  would  be  needed.  In 
X970  the  National  Concrete  Masonry  Association  estimated  that 
conversion  would  cost  about  $100^000  for  each  of  the  then 
2^000  block  plants  for  a  total  cost  of  about  $200  million. 
This  estimate  was  based  on  an  "overnight"  or  sudden  conver- 
sion.    If  conversion  takes  place  over  a  more  extended  pieriod, 
the  replacement  cos-ts  for  molds  and  sets  of  parts  would  prob- 


ably  be  less  but  the  problem  of  dual  inventories  would  be 
greater.     Moreover^  some  confusion  and  mistakes  may  occur  be- 
cause the  metric  and  customary  blocks  would  not  be  distin- 
guishable with  the  naked  eye  but  are  not  compatible  when  used 
in  construction. 

A  December  1975  study  of  the  effects  of  metric  conver- 
sion on  the  Canadian  concrete  block  industry  was.  performed 
by  a  private  consulting  firm  for  the  National  Concrete  Pro-  • 
ducers  )^  Association  of  Canada.     It  was  estimated  tl\at  con- 
version would '^cost  the  concrete  block  industry  in  the  range 
of  $6.7  million  to  $7.7  million.     The  greatest  portion  of 
the  estimated  cost  was  for  new  molds^  sets  of  parts^  and  an 
initial  supply  of  spare' parts.     The  cost  of  producing  metric 
technical  literature  was  not  included.        ^  ^ 

The  U.S.  National  Concrete  Masonry  Association  has  re- 
viewed the  above  study  and  considers  it  to  be  comprehensive 
and  applicable  also  to  the  U.S.  industry.  Some  industry 
representatives  believe  that  because  the  U.S.  population  is 
about  10  t^imes  greater  than  that  of  Canada^  the  cost  for  the 
U.S.  concrete  block  industry  may  be  10  times  larger.  Thus^ 
the  estimated  costs  cpuld  be  in  the  range, of  $67  million  to 
$77  million. 

One  concrete  block  producer  estimated  that  conversion 
costs  of  $100/000  amortized  over  a  3-year  period  would  in- 
crease the  firm's  block  prices  by  10  percent.     He  expressed 
concern  that  the  increased  prices  may  induce  cus.tomers  to  use 
other  materials  such  as  wood/  brick/  steel/  and;1^Jass.  The 
Canadian  concrete  block  industry  also  expressed  'such  fearS/ 
but  the  new  metric  block  will  be  produced  on  demand  after 
January  1/  1978/  in  accordance  with  Canada's  metrication  plan/ 
Canada's  exE>eriences  should  prove  beneficial  to  the  United 
States.         '     .  '  ^  • 

Brick  induj 


The  brick  .industry  which  iS/  .in.  somne  cases,  in  direct 
competition  with  concrete  '-block  has  substantially  fewer 
producers ^and  a  usual  marketing  range  of  150  to  200  miles. 
Brick  also  is  seldom  exported. 
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Presently^  the  standa-rd  modular  brick  has  actual  manu- 
factured dimensions  of  3-5/8  by  2-1/4  by  7-5/8  inches ^  which 
permits  a  mortar  allowance  of  3/8  inch.     During  production, 
most  brick  is  extruded  in  continuous  lengths  and  cut  into 
desired  sizes  rather  than  produced  in  molds.     Only  10  to  15 
percent,  of  brick  is  made  in  molds/.Vprimarily  for  special  ef- 
fects. 

Present  thinking  is  that  the  standard  modular  metric 
brick  would  be  90  by  57  by  190  millimeters..    The  size  of  the 
•new  brick  would  be  about  4  millimeters  shorter  in  length  and 
about  2  millimeters  less  in  thickness  or  depth,  actually 
within  the  permissable  tolerances  of  present  specifications. 
The  height  would  remaia  about  the  same.     According  to  an  in.r: 
dustry  representative ^  this  slight  change,  however,  prob^b;l!i|; 
would  be  made- on  converting ^  but  the  cost  of  making  the^'  '^^^^ 
change  would  be  small.  v-^ 

Conversion  of  brick  (extruded-type)  would  require 
changing  the  equipment  parts  that  shape  the  brick  as  it  comes 
out  and  the  wire  that  cuts  it  into  the  desired  sizes.     An  in- 
dustry representative  told  us  that  this  would  cost  about 
$2^500  permachine^  and  the  impact  would  be  minimal  because 
conversion  could  take  place  when  these  parts  routinely  wear 
out. 

Metric  training 

Metrication  would  require  that  the  industry's  employers 
and  employees  understand  the  metric  system  well  enough  to 
perform  their  jobs.     The  extent  of  the  knowledge  of  the  sys- 
teun  would  depend  on  individual  duties  and  responsibilities . 

As  shown  on  the  following  page^  a  large  percentage  of 
association  officials  and  representatives  of  the  small  con- 
structipn  firms  responding  to  our  questionnaires  believed  that 
employee  metric  training  would  be  time  consuming. 

;  '"^ 


16-19 


Industry  associations 


Small  construction  firms 


Disagree  15% 


Disagree  10%, 


Does  not  apply  3% 


No  basis  to  judge  2% 


Does  not 
apply  6% 


Agree 
67% 


No  basis 

to  judge  12% 


Agree  85% 


A  comprehensive  program  designed  to  teach  employees  the 
tftetric  system  could  be  time  consuming  and  expensive.     A  pro- 
gram to  familiarize  employees  with  the  system  on  a  need-to- 
know  basis  would  probably  be  less  costly.     Metric  educational 
material  put  put  by  others,  such  as  the  U.S.  Metric  Board  and 
educational  organizations^  should  help  in  any  training  pro- 
gram selected?.     The  time  used  for  metric  training  would  be 
time  away  friSm  .normal  duties  and  probably  would  lessen  pro- 
duction to  this, extent.     This  is  also  a  training  cost. 

Some  labor  groups  consider  the  approach— of  familiarizing 
employees  with  the  metric  system  on  a  need-to-know  basis  to 
be  unacceptable  because  it  could  limit  the  ability  and  flex- 
ibility of  the  work  force  and  narrow  and  depersonalize  the 
worker.     They  call  for  the  establishment  6f  special  metric 
training  programs  that  are  continuing,  flexible,  and  designed 
to  assure  employees  continued  full  participation  in  the  work 
force  with  no  d iminishing  of  future  opportunities.  Such 
programs,  however y  could  substantially  increase  conversion 
costs  for  the  industry.  ' 

Dual  invehtor ies 

,In  this,  context/  dual  inventories  refer  to  a  situation 
in  which  bq;t;h/a  me%^rijgvand  a  customarv( 'size  of  a  product  is - 

maintain^d  ^^    a  ^ ^ ^^!^^^^'^^^^^^'^?^j4'  example^  the  indus- 

try's pro^uct^^^  8-feet  wall  panel  and  the 

1,-200-  by  2V*P0-jn^^^^  would  ^result  in  dual  inven- 

tories.   ♦Iri»veto.ry;,'^^r^  would  not  be  d^ble  because  use  of 

the  customary  psodi^t  p'ould  be  phased /Cq^t^ove.r  a  period  of  tim 
in  favor,  of  use  of  xJie  -m^  product.  f^Wot.  only  building  *pro- 
ductSy  but  equipmen.£^partS;^  mo^ds,  ,hdme{^J'ans,  design  drawinqs 
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According  to  our  questionnaire  responses^  as  can  be  seen 
by  the  chart  below^  many  of  the  associations  and  small- con-^ 
struction  firms  consider  dual  |invehtor ies  to  be  a  significant 
disadvantage  of  metric  conversion. 


Conversion  Would  Result  in  Dual  Inventories 


Lnduslry  a$?Qciatipns         '  Small  construction  firms 


According  to  industry  representatives^  costs  to  the 
industry  would  result  because  of  requirements  for  additional 
storage  and  shelf  space  and  handJLing^  and  more  adjustments, 
in  production  equipment  to. produce  the  greater  number  of  sizes 
may  be  necessary.     Potential  for  errors  in  ordering  and  ship- 
ping matter ials.  would  increase  because  the  metric  size  of  many 
buWding  products  is  not  easily,  distinguished  from  the  custo- 
mari^  siz^^by  the  naked  eye^. 

Another  dual  inventory  problem  may  result  if  replacement'^ 
parts  are  needed  for  items  that  were  designed  and  constructed 
to  customary  measurements.     If  customary  parts  are  not  obtain- 
able and  metric  parts  cannot  be  easily  adapted ^  the  use  of  • 
these  items  may  be  discontinued  before  they  normally  would. 
This  would-be  a  cost  to  the^ owner  o.fe  an  item. 

Housing  is  an  example  where  the  dual  inventory  problem 
may  occur.     The  existing  inventory  of  houses  is  about  80  mil- 
lion.    About  1  percent,  or  750,000,  of  these  disappear  each 
year  because  of  demolition,  changes,^  in  their  usage,  fire, 
floods,  conversions,  etc.     In  1976  alone,  1.1  million  houses 
were  added  to  the  inventory.     Thus,  it  is  apparent  that  a  sub- 
stantial number  of  houses  built  to  customary  dimensions  will 
be  in  use  for  many  years.     According  to  an  NBS  official,  100 
years  is  generally  used  in  making  housing  stock  projections 
as  the  average  life  of  a  house.     Over  the  years,  many  houses 
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'    ■   ■     •  •■     •  • 

are  repaired  aritf'  remodeled  and  additions  are  added.     In  many 
cases,  cu9l|j^mary  materials  would  be  desired. 

Some  iri  the  building  industry  do  not  believe  that  cus- 
tomary materials  would  be  routinely  produced  after  a  short 
transition  period.     Homeowners  would  have  to  make  do  with 
metric  materials  or  pay  a  price  premium  for  special-made 
materials.     Others  indicate  that  the  demand  for  customary 
materials  would  be  large .f^nough  that  some  manufacturers  could 
continue  to  produce  customary  products. 

Lumber  and  h'ardware  .;^^^res  may  have  a  special  problem 
with  dual  inventories  in'^^^t  they  deal  with  building  con:- 
tractors  and  the  homeowner s ,  primarily  in  replacement  mate- 
rials.    Mofe  shelf  space  Would  probably  be  required  because 
theremay  be  a  demand. for  both  metric  and  customary  mater  ials . 
Hardware  stores  already  experience  a  shortage  of  shelf  space. 
The  stores  njay  also  experience  some  customer  dissatisfaction 
if  they  are  unable  to' obtain  customary  materials  for  them  at 
a  reasonable  price. 

It  appears  that  duai  inventories  would  be  one  of  the  m,ost 
costly  problems  of  conversion  and  a  major  concern  of  the  in- 
dustry.    Many  sectors  of  the  industry  would  want  ^the  shortest 
fe^asible  transition  period.     Some  sectors  may  wish  to  extend 
the  period  to  alleviatis  some  of  the  costs  of  equipment-  adjust- 
ments and  replacements.     This  conflict  would  have  to  be  set- 
tled to  implement  an  .effective ,  coord inated  conversion  program 

Customer  confusion  _ 

Changing  product  sizes,  architectural  and  engineering 
drawings,  sales  catalogs,  and  so  forth  to  metric  could  ^ 
cause  confusion  for  customers  until  theyare  familiar  with 
the  new  system.     In  this  regard,  the  associations  and  small 
construction  firms  responded  to  our  questionnaires  as  fol- 
lows. . 
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Cmversipji  J/ViiyJd  .      r;,  J 


Industry  associ atip ns 

Disagree  17% 


Smail  constructk^n  firms 


Agree  59% 


Does  not 
apply  4% 


No  b^sis  to  judge  20% 


Does  pot  apply  r-' 


No  basis  to  ! 
judge  6^^  ^ 


79% 


Such  confusion  could  ii^ean  that  a  firm's  employees  would  have 
t6  spend  mdre  time  with  the  customers  to  help  them  overcome 
their  confusion^  more  errors  may  occur^  and  those  that  con- 
vert may  lose  business  unless  all  competitors  convert  at  the 
same  time .      '  l 


directly  with 

An  official 
xample^  told 
r  realtors  would 
full  Understand- 
of  square 
onver sion  should 
ustomary  and 
ram  to  teach 


Those  segmentSr>of  the  industry  that  deal 
the  public  may  be  affected  to  a  greater  degree 
of  the  National  Association  of  Realtors^  for  e 
us  that  a  major  disadvantage  of  metr icatiort  fo 
be  dealing  with  home  buyers  who  do  not  have  a 
ing  of  metr ic  measurements y  such  as  the  number 
meters  in  a  room.  The  official  th^i^ht  that  c 
consist  of  an  extensive  period  of  using  both  c 
metric  measurements  and  a  large  education  prog 
the  metric  system  to  the  public. 

ft  .    ^  ■ 

BENEFITS  ARE  UNCERTAIN 

The  proposed  benefits  of  converting  to  the  metric  sys- 
tem can  be*  divided  into  two  categories.     The  first  is  the 
direct  benefits  that  the  industry  may  accrue  as  a  result  of 
the  change  from  use  of  the  customary ^system  to  the  metric 
system.     The  other  category  is  the  opportunities  available 
during  such  a  change  to  bring  about  improvements  in  building 

and  construction  practices,  eliminate  unneeded  product  sizes, 
and  so  forth'. 


Direct  benefits 

Proported  direct  benefits  of  metric  conversion  would  be 
those  resulting,  because.  (1)  use  of  the  metric  system  would 


) 
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reduce  ^tiVe  andl  the  number  of  errors  in  calculation  and  es- 
t^ip^ting^aincS  (2) 'others  are  using  the  metric  system.  The 
Ijatter^woiald  primarily  relate  to »  international  trade  but 
a^Uso  ta^  tr1^n^         of  information  and  technology. 

'"^Actoord in«g        our  questionnaire  results^  the  industry 
s*  dividedXon ; whether  the  metric  system  is  easier  to  use  arid 
rt'oy^id  resijd.t  errors. 


Metric  is  Easier  to  Use  and  Would 
Result  in  Fewer  Errors 


Industry  associations 

Disagree  24% 


Smal  I  CO  nstruction  firms 
Agree  26%  ^ 


Agree 
47% 


isagree  55% 


No  basis  to  judge  17% 


The  associations  representing  Designer s  and  Contractors  had 
tl^e  largest  percentage  of  those  who  thought  the  metric  sys- 
tem is  easier  to  use  and  would  result  in  fewer  errors.  A 
large  percentage  in  each  category  had  no  basis  to  judge. 


Breakdown  of  Response  by  Category  of ^Association 
Agree 


Does  not 

apply 


Disagree 
•(percent  of  associations) 


No  basis 
to  judge 


Deisighers 

58 

18 

3 

21 

Contractors 

53 

16 

2 

28 

Labor 

10 

40 

50 

Manufacturers  . 

45 

29 

4 

-  23 

Distributors 

37 

16 

5  • 

42 

Code^x^d 

Standards 

40 

40 

20 

Real  Estate 

28 

28 

44 

ERIC 
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For  example^  use  of  a  betterv  system  could  result  in  archi- 
tects saving  time  arid  reduci^  errors  in  the  design  of  a 
building.     Contractors  may,  reduce  time  and  labor  costs  in 
laying  out  a  . .building  and  in  job  estimating . 

The  savings  that  may  result  are  difficult  to  determine 
and  are  not  easily  documented.     Any  long-term  benefits  of 
metric  conversion  must  also  be  reduced  by  the  increase  in 
calculation  and  estimating  time  and  number  of  errors  that 
may  result  while  the  metric  system  is  being  learned  and  a 
"feel  for  the  system"  is  being  developed.     There  would  also 
be  some  costs  of  familiarizing  personnel  with  the  new  sys- 
tem. 

Opportunities  ^ 

^  Many  metrgsc  conversion  advocates  v iew  metr ic  conver- 

sion, in  and  of  itself^  as  of  little  benefit  to  the  building  * 
and  construction  industry^  primarily  because  it  is  essen- 
tially  a  domestic^ industry .     They  propose  that^  if  the  in- 
dustry is  to  get  something  out  of  going  metric^  it  must  take  ' 
advantage  of  the  opportunity  to  make  certain  additional  and 
concurrent  changes. 

Although  many  changes  in  bUlding  standards  and  practicSs 
have  taken  place  as  a  result  of  new  technology  and  materials^ 
many  ex isting'  standards  and  practices  have  been  in  use  for 
many  years.     These  could  be  studied  and  evaluated  to  determine 
whether  new  and  different  practices  may  be  more  beneficial. 
For  example^  placing  studs  16  inches  on  center  is  still  a  com- 
mon practice.     Some  are  placed  24  inches  on  center.     In  making 
a  changie  to  metric,  the  industry  and  Codes  and  Standards  of- 
ficials may  agree  on  placing  studs  60  ^centimeters  (about  24  ^ 
inches)  on  cerivter.     This  new  practice  may  save  lumber  and  con- 
struction time'*.     Other  standards,  such  as  the  height  of  kitch- 
en cabinets  and  counter  tops  and  the  height  of  doors,  may  be 
'evaluated  because  people  have  been  getting  taller.  Although 
opportunities  exist  to  examine  the  entire  spectrum  of  how  the 
industry  does  things,  those  often  associated  with  metrication 
of  th:e  building  and  construction  industry  are  the  opportuni- 
ties for  (1)   implementing  the  concept  of  d imensional  coord i- 
natipn,   (2)  standardizing  and  rational izing  the  number  of 
product  sizes,  and  (3)  improving  build  ing  codes.     All  of  the§.e 
would  relate  to  the  process  of  the  industry  deciding  on  and 
making  changes  in  dimensions  from  customary  to  metric. 
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Efforts  to  carry^ut  Vuch  changes  have  been  going  on 
for  many  years  and  have  been  successful  to  a  large  extent. 
Whether  metric  conversion  would  provide  greater  success  in 
these  endeavors  is  not  known.     To  successfully  implement 
some  of  these  would  require  a  large^  .concerted  effort  by  the 
industry.     Sufficient  resources  and  lead  time  before  metric 
conversion  would  have  to  be  available  to  adequately  evaluate 
the  opportunities  and  plan  for  their  implementation.  It 
should  be  pointed  out  that  these  opportunities  have  been 
available  and  would  continue  to  be  available  under  the  cus- 
tomary system  of  measurement,  and  there  is  no  assurance  that 
these  opportunities  would  be  taken  advantage  of  if  conver- 
sion takes  place. 

Dimensional  coordination 

Metrication  has  been  suggested  as  an  opportune  time  to 
implement  dimensional  or  modular  coordination.  Dimensional 
coordination  is  establ ishing  a  direct  relationship  between 
the  dimensions  of  a.  building  and  the  products  and  materials 
used  in  its  construction  so  that  they  fit. together  with  a  ^ 
minimum  amount  of  cutting  and  adjusting.     The  key  to  the  ^ 
concept  is  that  the  sizes  of  all  products  and  all  the  d imen- 
sions  of  the  building  are  in  certain  multiples  and  submul- 
tiples  of  a  basic  module—a  unit  of  length,  such  as  4  inches 
or  the  internationally  accepted  100  millimeters — so  the  prod- 
ucts will  interface..   For  example,  with  a  building.  40  feet' 
in  length,  30  concrete  blocks  each  16  y^inches  long  with  the 
mortar  could  be  used  without  cutting  Wlocks  (30  by  16  inches 
equals  480  inches  or  40  feet).     In  addfition,  sixty  8-inch-long 
bricks  and  ten  4-  by  8-feet  wall  panels  could  be  used  with- 
.out  cutting.     All  of  these  dimensions  are  multiples  of  4  inches. 
This  pattern  would  be  followed  for. windows,  doors,  tile, 
bathtubs,  kitchen  cabinets,  etc. 

Many  have  suggested  that  metrication  would  not  be  eco- 
nomically justified  for  the  in'dustry  if  dimensional  coordin- 
ation was  not  adopted  at^the  same  fime.     The  work  plan  of 
the  ANMC  Construction  Jndu^ries  Coord inating  Committee 
states  that  the  Committee^  ^ 

'  "*  *  *  endorses vthe  concept  that  the  maj<!)r  advan-^  \ 
tage  to  metric  conversion  foe  the  Construction  In- 
dustry is  the  catalytic  effect  it"  could  have"^  in- 
bringing  about  Dimensional/Modular  Coordingition  ^ 
of  Design,  Products'  and  Construction  •*  * 

In  addition,  major  associations,  such  as  the  Amerils^an  Insti- 
tute of  Architects  and  Ithe  National  Assog^^tion  of  Hom»e- 
builders,  have  endorsed  the  coitcept. 
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The  view's  of  the  associations,  as  provided  in  the  re- 
sponses to  our  questjionnaire ,  on  whether  metric  conversion 
would  provide  an  opportunity  to  implement  dimensional  coor- 
dination are  shown  below.     The  largest  response,  over  40  ^ 
percent,  was  that  they  had  no  basis  to  judge. 

Qpnyfrsion^W^^  To 


Disagree  13% 


Breakdown  of  Responses  by  Category  of  Association 


H  Does  not        No  basis 

Agree  Disagree         apply  to  judge 

 (percent  of  associations) —  


Designers 

39 

12 

15 

33 

Contractors 

44 

7 

9 

41 

Labor 

44. 

11 

.  44 

Manufacturers 

32 

18 

8 

43 

Distributors 

42 

5 

53 

Codt  s  and  ^ 
Standards  ^ 

60 

40 

Real  Estate 

22 

11 

6 

61 

The  key  segments  with  regard  to  implementing  dimensional 
coordination- — Designers ,  Con tractor s ,  Labor,  and  Manufactur- 
ers—had a  greater  percentage  of  associations  that  believed 
conversion  would  be  an  opportunity  tb  accomplish  this  than 
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those  that  did  not  think  so.     However^  in  all  cases/  a 
subs.tantial  number  did  not  know. 

The  proposed  benefits  of  dimensional  coordination  are 
the  lowered  costs  resulting  from  (1)  fewer  building  product 
sizes  needed  in  stocky   (2)  faster  drafting  of  design  workxng 
drawings  f   (3)  simplicity  and  economy  in  estimating  f  inven-r 
torVf  ordering^/  delivery^  and  site  storage^   (4)  less  cutting 
and  fitting  or  mater ials  at  the  construction  site^  and  (5) 
fewer  piec|fe  of  material  cut  off  and  thrown  away.  . 

Dirifensional  coordination  was  first*^  proposed  in  1936. 
Despite  pushes  for  its  implementation  in.  the  1940s,  1950s, 
and  1960s f  the  total  concept  has  never  caught  on.     The  blame 
for  lack  of  full  implementation  of  the  concept  l^as  been  di- 
rec'ted  at  (1)  the  architects  for  not  designing  in  accordance 
with.;the  requirements  of  the  concept  and  specifying  nonmodu- 
lar  ^oducts  and  ( 2 )  the  manufacturer s  for  not  producing  the 
necessary  product  sizes.     Furthermore,  any  cost  savings  that  . 
resulted  when  the  concept  was  tried  were  not  passed  on  to 
the  builder,  and  in  some  cases,  modular  building  cost  more 
because  the  necessary  products  had  to  be  special  orders. 

Many  produc  ts  are  available . in  mul tiples  of  4  inches . 
Examples  of  these  are  brick  and  concreJ:e  block,  wall  panel- 
ing, gypsum  board,  windows,  and  doors.     However,  they  may 
not  be  in  multiples  that  would  allow  them  to  be  interfaced 
waph  other  products.     The  manufacturers  of  the  various  prod- 
ucts independently  arrived  at  their  sizes  without  considering 
whether  they  would  interface  with  the  other  products.  An 
example  is  the  standard  6  feet  8  inches  door,  which  is  a 
multiple  of  4  inches.     The  opening,  in  masonry  wall?  also  is 
often  6  feet  8  inches  in  height.     The  problem  is  that  a  2- 
inch  casing  for  the  door  is  needed.     Thus,  a.  2-inch  strip 
has  to  be  cut- out  of  the  masonry  blocks  for  the  door  casing. 

In  addition,  products,  such  as  tile  and  kitchen  cabi-^ 
nets,  are  in  multiples  of  3  inches.     Often,  nonmod'Ular  sizes 
are  also  produced.     For  example ,  ther'^e  are  a  nonmodular 
eight-inch  brick,  which  with  the  mortar  is  greater  than  8 
inches,  and  the  "3-inch  brick." 

Architects  seldoih  design  according  to  the  ful  1  \concept 
of  dimensional  coordination.     Their  major  priorities  are  to 
meet  the  clients  use  and  space  rec^uirements .     For  example,  a 
client  may  want  an  office  building  with  5,000  square. feet  of 
space  and  a  certain  number  of  offices.     The  architect  prepares 
the  design  by  working  down  from  the  5,000  'square  feet;?  He' 
generally  is  not  concerned  with  whether  the  dimensions  of  the  r 
building  will  be  in  the. necessary  multiples  and  submul tiples . 
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Proponents  of  tying  dimensional  coordination  with  met- 
rication of  the  building  industry  believe  that  conversion 
offers,  an  opportunity  to  finally  succeed  in  implementing  the 
concept.    They  indicate  that  product  sizes^  at  least  many  of 
them^.will  have  to  change  because  of  metrication;  therefore^ 
the  industry  can  establish  ijecommended  dimensions  for  design- 
ing buildings  and  recommended  sizes  of  products  that  would 
allow  the  products  to  fit.     Use  of  a  metric  modj^le^  such  as 
100  millimeters  rather  than  4  inches^  is  not  viewed  as  improv- 
ing the  concept.     Proponents^  however^  believe  that^  without 
the  need  to  change  sizes  created  by  conversion^  manufacturers 
would  be  reluctant  because  of  the  cost  /  tradition ,  and  fear 
that  the  marketplace  would  not  accept  the  new  sizes. 

Whether  the  industry  wpuld  take  any  opportunity  offered 
by  metric  conversion  to  implement  dimensional  coordination  is 
unknown.     Some  products  probably  would  be  coordinated^  but 
it  is  not  certain ^^hether  this  would  occur  to  any  greater  de- 
gree than  what  exists  or  may  occur  under  the  customary  system. 
Implementation  has  been  attempted  several  times  since  the  con- 
cept Was  developed  in  1936  without  success.     A  large  number  of 
associations  indicated  that  they  had  no  basis  to  judge  whether, 
conversion  would  provide  the  opportunity .     '  . 

The  industry's  acceptance  of  the  concept  as  a  part  of 
metrication  would  depend  not  only  on  how  the  industry  views 
metrication  to  be  an  appropriate  time  for  its  implementation. 
In  any  events  a  coijcerted  effort  would  be  needed  by  the  , var- 
ious facets  of  the  industry  to  jwan  for  and  implement  the 


Standardization  and  rationalization 
of  products 

A  major  proposed  advantage  of  metrication  is. the  oppor- 
tunity to  standardize  and  'rationalize  products.  Standardi- 
zation and  rationalization  would  probably  occur  to  a  large 
degree  under  a  program, of  dimensional  coord inat ion /  but  it 
can  take  place  in  the  absence  of  such  a  program. 

During  hard  conversion  of  pr*oductS/  the  actual  sizes  ' 
would  change.  In  deciding  what  the  new  metric  sizes  should 
be^  the  industry  may  agree  on  certain  sizes  for  manufacturers 

to  produce.     This  would  be  standardization.     Rat ipnal ization  

would  be  agreeing  to  a  limited  set  of  sizes  in  a  rational  or 
preferred  series.     Eventually  all  sizes  not  ~in  the  series 
would  be  eliminated.     This#enerally  would'  result  in  a  " 
reduced  number  of  sizes.  . 


concept  of  dimensional  co 
would  probably  be  needed. 


A  national  program 
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^  Product  standardization  and  rationalization  may  simpli- 
fy^  to  an  extent/  the  work  of  the  architect^  contractor^  and 
distributor.     It  may  also  reduce  the  cost  of  certain  products 
because  of  longer  production  runs  and  reduce  inventory  costs 
for  the  manufacturers^  distributors /  and.  contraotors.     In  ad- 
dition^  the  chance  for  ordering^  delivering^  or  \sing  the 
wrong  size  of  a  product  may  be  reduced. 

The  opportunity  exists  for  many  building  products  to  be 
standardized  and  rationalized  because  several  sizes  are  pro- 
duced.    As  shown  in  the  following  responses  to  our  question-, 
nairfeSf  substantially  more  of  the  associations  and  small 
construction  firms  agreed  than  disagreed  that  conversion 
would  provide  an  opportunity  for  standardization. 


Standardization  of  Products 


Industry  associations 

Disagree  15% 


Small  construction  firms 


Agree  47% 


Disagree  27% 


Does  not 
apply  18% 


Agree  53% 
No  basis  to  judge  21% 


Does  not  apply  6% 


No  basis  to  judge  14% 


Response^  by  Category  of  Association 

Does  not 
Agree  Disagree .         *  apply 

 "rpercent  o'f  associations) 


No  basis 
to  judge 


Designers 

,  55 

6 

18 

21 

Contractors 

48 

13  ■ 

17 

22 

Labor 

44 

11 

44 

Manufacturers 

41 

22 

1? 

19 

Distributors  ^ 

79 

21 

Codes  and 

Standards 

20 

20 

20 

40 

Real  Estate 

.  61 

11 

17 

11 
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The  Distributors  sector  had  the  largest  percentage  of  as- 
sopija,.^ions  that_,believed  conversion  would  provide  .an  oppor-  - 
tun>ty  for  product  standardization. 

/The  sizes  of  building  products  generally  have  developed 
in  the  marketplace  over  the  years  to  fit  the  industry • s  needs 
In  addition^  product  si^es  are  often  a  means  of  competition 
between  manufacturers.     All  product  sizes  are  generally  not 
produce.d  by  all  manufacturers.     For  these  reasons ,  manufac- 
turers of  some  products^  such  as  bricks  blocks  and  panels 
believed  there  was  not  much  'potential  for  standardization  x 
and  rationalization.  \ 

One  building  producWkrequently  mentioned  as  having 
laiS^  potential  for  standaj/dizat ion  and  rationalization  is 
wipaows.     Reportedly f  window  sizes,  in  the  United  Kingdom- 
were  r^educed  from  l/600-inch  sizes  to  200-metric  sizes.  In 
Canada,  the  961-inch  sizes, are  to  be  reduced  to  267-metric 
sizes  after  conversion. 

In  addition  to  being  functional^  windows  are  often  a 
means  of  architectural  expression.     The  result  has  been  a. 
demand  for  windows  of  many  different  materials ^  sizes^ 
styles^  and  features.     The  l}^^  window  industry  has  jnade 
available  a  wide  range  of  wK/l^.  sizes  and  styles  to  meet 
these  demands.  .  Thus,  the  pfjHK        for  standardization  and 
rationalization  oif  windows  exirets  not  only  for  sizes  but 
also  for  styles..' 

The  proliferation  of  style  has  alsq  Occurred  in  other 
products,  such  as  doors  and  concrete  blo"cks.     Block  sizes, 
for  instance,  are  standard  and  not  a  gr^at  number  are  pro- 
duced.    However,  there  are  from",2 , 000  to  3,000  different 
blocks  styles.  '  : 

In  summary,  the  potential  for  rationalization  and      '  p' 
standardization  exists  for  many  products,  not  only  in  sizes 
but  in  styles.     Realizing  this  potential  may  be  difficult 
because  it. would  require  that  architects  apd  their  clients 
restrict  their  demands  for  different  sizes  and  styles  and 
that  manufacturers  not  use  size-^nd  style  as  a  means  of  com- 
petition.    If  standardization  and  rationalization  were  to 
come  about,  there  would  be  no  assurances  that  the  demand  for 
custom  or  special-order  products  would  not  increase. 

BUILDING  CODES:  A  METRICATION 

COST  OR  BENEFIT?  ^  ^ 

  The  case  of  buildJllg  codes  offers  an  interest ing  look 

at  the  advantages  and  disadvantage's  of  metrication  for  the 
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building  and  construction  industry  and  the  dilemrha  that- met- 
rication poses.     On-  the  one  hand^  metricating  thi^code^S' 
could  be  a  large  and  costly  process.     Changes  in  the  codes 
could  also  require  costly  retesting  of  building  products . 

On  the  other  hand^  metrication  proponents  bel^^e  that 
this  process  offers  an  excellent  opportunity  to  ^tj^y^^substan- 
tial  improvements  in  the  codes  which  would  not . beBp^lfevithout 
metrication.    Proponents  generally  view  code  .imp»?0^emeF^ 
a  major  adfvantage  of  metrication.  ^ 

However^  if  metrication  occurs^  some  costs  are  certain ^ 
but  the  benefits  are  not  assured.     There  are  no  assurances 
that  the  opportunity  to  improve  the  codes  would  be  taken,  or 
that  thie  improvements  would  not  be  achieve'd  under  the  cias- 
tomary  system.  ^ 

A  building  code  is  a  series  of, standards  and  specifica- 
tions designed  to  (1)  establish  minimum  safeguards  in  the 
erection  and  construction  of  buildings^   (2)  protect  occu- 
pants from  fire'^  and  other  hazards ^  and  (  3)  protect  public 
health  and  safety.     Building  codes  are  formulated  and  en- 
forced through  State  governments f  of ten  delegated  to, and  ex- 
ercised, by  local  governments.     An  estimated  12^000  jurisdictions 
administer  building  codes.     In  the  building  construct  ion  field 
four  major  organizations  promulgate  model  building  codfes  for; 
use  by  State  and  local  government  building  regulatory  officials. 
The  State  and  local  governments  often  follow  one  of  these  model 
codes  but  retain  the  author ity  to  reject  or  alter  the  provisions 
In  addition  to  the  |||>del  codes ^  there  are  mechanical  codes; 
such  as  for  |>lumbing>.  elevators^  and  electricity ;  and 
special  codes . usually  promulgated  by. States  for  theaters^ 
hospitals,  schools f  nursing  homes,  etc.  - 

.  Btailding  codes  usually  include  the  types  of  construction, 
function  of  the  structure,  quality  of  materials,  imposed 
loads,  allowable  stresses,  mechanical  and  electrical  equip- 
ment, and  other  requirements  with  special  emphasis  on  fire 
safety.     Tl:)ese  requirements  are  usually  expressed  in  customary 
weights  and  measures,  as  are  the  corresponding  standards. 
Metrication  of  the  building  and  construct  ion.  industry  would » 
require  that  these  references  be. changed  to  metric. 

Building  codes  as  a  metrication  cost  v    '  ,  ^> 

A  large  percentage  of^the  associations  and  the  small  . 
construction  firms  responding  to  our  quest;Lonnaires  believed 
that  a  significant  disadvantage  .of  metric  conversion  would 
be  the  need  to  change  building  codes. 
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HOW  the  cq^es  are  converted  >to  metr  ic  *  wq^il^  ■  probably^^ 
pend  on  the  dfecisi9ns  made  by  the  -l^iiding  a^'  construct ijon^^/^V^^^^ 
xndiistry  and  the  model  cqde-g^bups^  standards-wij'it^n^v  otcfii^ 
.  izations,  and  code  r^gulatoi^  of f iciaas.-     Code  corv^4£sim^'M "W^^ 
^  would  probably  be  ..a  combinatTion  of  so(^ 'and  ^rd,  |r^'^'^^/M^^ 
'  events  it  would  appeSfr  to  be  a  piajor  ;fc;©sk.  ^'iifiere^:^J<^ 
\  thp  director  o,f^  a  k?y  co^§>>org&ni2Qt j.oti  ^that' me^ 

bu^ldirtg  code^;w6uia:;feie  ^l^remendpusly  costly.^  it -i^buld^  i^i^^ 
qoite;  a  large  !:ew;rit^' ^^6rt  and  edbcat ioi^fl^rbgrajn  ii^^f 
andv'building  official's.  ^  ;Eyery;  code  wcJuldvhaive^t^^^^e^^  . 
viewed.     The\  review  and  rewrite  could  'itfot^^^tj^/dlfe^  a^^^^ 
Jthe  npcntal  code  review  prtilcess^ ^  V      "V-  "^-^  .  .  ,  ^ 

'          "Refe^^istlnq  of  t3:uil4ing: products  " ^  I'^-'^'-ir^ 

.  '  :      .Haxid  cpn.v.ersio         bu^ilding^^pr^'oijuct^  .#a!^f^ 
propei^tiesj^^hpugh;  that' thjey  t h e^i t a bi i^te d •  y..  ■ 

standa^rd^  the  <3pdes  are' gener^ally  bafe&d  ^  ■  T^^^^^^^ 

mine-  whetiH'e't^'^'.the-  metr ic,.  Erodu,ct  d^be^V meet,  the  standards,  the 
product  may  have  to  be  reteste.4-  v^^Thet*. in¥ust/y  has  millions 
0%  dollars  invested  in  th^se  'tests^i^  .and  would  be\ 

expensive.  ^  For  example,:  we:  w^e^  industry'  off i- 

cial  that  ret^sti'ng.  of  walL  as'semfc^i^^  fire  safety  alone 

ma^^  cost  about  .$2>000  for  'each/^of'^^t  ty£>es. 

.     The  impact  would  depend  on  what  ne\J  dimensions  are  se-.  ^.^^  r,, 
lected  for  products.     The  ne^^^roduc.t .  sii^    may^e  within  the' 
tolerances  allowed>j.n  the  standards  or ^^^m      exceed  .the  stand-  . 
ards  .  and  ,  thus  present .  no "^prpbleih/.^^  The  thickness  Is  the  key 

.^dimension  for.  many  products./  such  as  wood  paneling  and  gyp-  . 

\.sum  hoard .    Although  the  outer  metric  dimensions  of  .these 
products  haye.' tentatively  been  agreed  .  on /  decisiorrs  on  thick- 
ness have  not  been  made.     If  .'.the  It^^^^  is -incre.ased ,  the 
standards  may  rio€  be  a  prbblem.     fibwever/  mote  material  would 
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[:/>'-^'^0{&an  highejc  costs^  possibly  without  any  real'^lmprovenie^^  V 

f^^.^^p|the  product^.         ^  .    ,^  ;  .  ' 


The  questipnnaire  responses  from  .the  associations  (sim- 
ilar information  was  not  obtained  from  the  small  construe-, 
tion.  fdois)  was  indecisive.     A  large  portion  did  not  know 
^thlfiBbuilding  products  "^would  nee(2Kretesting  . 


Building  Prodyc^^^^^ 

Disagree  26% 

Agree  28% 


'.  .*  ■. 


boes'not  apply  8% 


No  basis  to  judge  37% 


V 


Building  codes  as-  a  metrication  benefit  , 

'    '  .■  ■  ■  ■  '  ■      .'        •  ■        ^  t^h'.- 

Metri6a,tion  proponents  believe  that  the  f)rocess  o t  met^^^^^^^^^^ 
ricating  building-codes  is  an  opportune  time  to  make  c<Me 
improvements  becase  they  would  have  to  be  reviewed  provision 
by  provision  to  identify  and  replace  customary  references 
with  metric.     It  has  been  proposed  that  dyring  this  review 
process^  code  officials  could  eliminate  d if Terences  in  the 
codes  and  allow  for  new  build ing  technology  and .materials 
that  have  not  y^t  b^n  accepted  in  the  codes,    ^hip.  need  'for* 
these  improvements  have  been  po.inted  out  over  .tlie  years'  by 
the  indui^try  and  various  3tudy  , groups .    ^  ' 

The  chart  on  the  following  page  indicates  the  views  of 
"the  assdciations  on  whether Jm^tric  conversion  would  provide 
an  opportunity  to  improve  building  cordes.   ,  The  largest  per- 
centage had  no  basis  onwhich  tp  give  arir  opinion. 
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Response  Breakdown  by'  Category  of  Association 


Agree 


Does  not 


Disagree 
— (percent  of  associations)- 


No  basis 
to  judge- 


Desfigners  / 

31 

28 

13 

28 

Contractors  ' 

34': 

21 

2  ■ 

43 

Labor 

33 

■  11  --^Bf' 

56 

Manufacturers  • 

25 

■32  ■ 

10  ' 

34 

Distributors 

\  4-2 

16 

t 

42 

Coc^s  and  ^ 

Star^rds  0^ 

1  ^60 

40 

;Real  Estate  • 

.  17 

22 

6 

56 

-    Improving  building  codes  has  been  aVmafor  goal  of  the 
industry>  model;  code  groups^  and  building  regulatory  offi- 
cials for  many  years .   -Substantial  improvements  hfavQ  been 
achieved  r  and  these  efforts  are  ex|^ected  do  continue. 

The  model  codes  are  becoini^gi^i^  code 
^i;oupt  have  jointly  issued  a  '^6f^^l^ij^Ew6  Family  Dwelling 

Other  vgi forts  to  iflcre^'^FiJi|tfi||'rmity  include  formation 


Code." 

df  (f)  the  Model  Codes  Standardf^M^Jfi' Council  to  develop,  uni- 
form language  and  standards,  (2)  thi\  National  Research  Board 
to  test  and  evaluate  new  products  se^kirtg  acceptance  by  the 
model  code  groups,  and  { 3)  the  Board  .for  Coordination  of  the 
Model'Codes  to  .coordinate  the  work  of  the  model  code  groups. 
Recently,  the  three  major  model  building  cod^  organizations 
•announced  that  they  are  considering  a  merger.     A  consultant 
was  to  be  engaged  to  study  the^ feasibility  of.  merging. 
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The  States  al^o  have  been  active  in  improving  building 
codes In  1.965  only  five  States  had. .adopted  legislation 
providi^ng  for  the  promulgation  of  mandat<^ry  statewide  build-  . 

"i"ng"~cicrde  s~  app  i  i  c  ab  l  e  "to  " c  o  n  s  t r  uc  t  i  o  m  with  -  some  e  x  c  e  p  t  i  o  n  s  r  -  - 
Latest  available  data  indicates  that  19  States  have  statewide 
building  codes  that  set  at  least' minimum  requirements  for  con- 

.  stryction^  with  some  exceptions.  |Much  of  the  credit. for  this 
effort  has  been  given  to  the  Natjp&a      Conference  ol!  States 

-fon  Building  Codes  and  Standifds  ^.  >:-fl!he .  Na^ 

is  made  up  of  State  and:  local  building  rregjilatory  officialst 
In  addition  £0  serving \ai^  a;  fpr?pm^^^       discusrision-,  the  Confer-' 
ence  also  assists  in  the  devel&;pm¥ht^  leading  to  • 

the  adoption  of  uniform  comprehensive  building  codes  and 
standards-^and  to  development  of  standard  and  code  practices 
that  will  encourage  the  introduction  and  uniform  recognition 
of'  innovation  in  building  .;materviaPS:. 


In  addition^  the  Natibnai 

•was  established  by /section  ,8.09 '^of;i^^  and  Community 

Development-  Ac t^,..of^  1974  a  liorfgovernment 

and  nonprofit  <>icganizatli!c^  is  to 

improve  building  ""^1  f  ?<2t:iy  Jjuilding 

*  resources  by  st,i^]^i^^  and 
technical  knowjj/dge  an^^^a^^ 

tecfinolo.gies\a^^  by  the 

bu  i  1  d  i  ng cpmmi^  ^a.ty ^^^^^ 
members.  iVSid.  bk^fS 


the  Institute 


I'ljeesSt^d  towar 

cTaiatinue.  It-  is^ 

'  "j5L)^^^^  to  im^ 

£ty'  to  t'h^  cod^s  or  whetljer 

t  r  i  ^    6  ri-  o  f  1  h    b  u  i  1  d  i  n  g 


Thus    miicfi  ef^f  prt/  has  )L 
building  codj^^v^-  Tht^s^V^^^ 
unknown  whejjafee^^^ 
proving  anidi^jgi^iji^*  great^O  j^^^^^ 
.  the  process  jp^V  m^'r  V<^^tiTi^ 
administrative';ta;|k.i  ^Hpwevl 
:*and  zonstti}i<:^tX6xt 
.    s^i:y\r  an^fforfe-^aj^ 
^     '.•^ri't  amount'  ^  •'CQ^eV  Unid^Bm 

ing  from  nie^^cftr^j^loa^^  thi 
groujps  and  tt|^:^b^t^ 
/prafctical.  ^^^^^^^^^'^^ 
of  ttte  indust*^^J^^i^i3V%^ 
and  .timetables  ^:^|)'ul^^^ 

INDUSTRY  VIEWS"  JrE  AwDEt)^^ 


o&one|ces- 


510; 


ERIC 


OVERALL  QU&STION.  O^MeTRT^ 

In  our  questMtm 
o pp^ s  i t i p n  /  in e v  i^^b li^i t y 
on .  pr ice^s'L/  The [^^^oxvse;^ 
atiops  tended  to  ieli^^ 
.bershi|)  did  also ^qutrt 
a  marked. cQBtrastin^ 


leja 


)iit  II 

:at2dol 


t/lifi(^r^1fc^^        support/ * 
I'S^hta^^e^STN^a^  effeicts^ 
idated.  ^tiiat  ^a\e  associ- 
hd  thought ,  the ii?"*  mem- 
_^^ree  ./p4'Her^t>w^      however^  » 
w's^:,  w  "Ihe  smcfll  construct  ion  f  irms 

k  '      *•  ■       •  ^ 
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•J 
^1 


.if. 


Inconclusiv  e^s  u  pp  o  r  typ^jpcS  ijt 
for  conversian**'         'i'  jiyi.' 


ion 


'"37  ^j^^7  pe  r  c e n  t  / 

Jf  a^nd  \tfie^^  45  percent  of  ^^jtU  sup-  ' 

t  16  percent  opposed.     Support  for 

^>"''^^y^^^  the're&ults  of  the  small 

examined.     About  51  percent  opposed  ' 
^4^?:^^^§JP^  -^^^  about  30  percent  supported  •it  .     It  is 

:-^^P^^  that  39,:37/and  19  percent  of  the  respec- 

tive re.sp6n<3^flts.  ^         either  undecided  or  had  no  basis  to 
judge.-     (The  -^ssptiat ions  •  :  nfem         we're  not  polled  on  tbeir 
opinion,  but  we  "askeS  association  of ficials  their  vie\§^s  on 
what  the  opinioris  of  their  member  s  were .  )  r  , 

Support/Opposition 


80 


70 


60 


50 


□ 


Associations  ' 


Associations'  members 


m 

Small  construction  firms 


Support 


AUndecided  ^  "^"iSpmewhat 


4^4 
*^4 


Strongly 
Oppose. 


No  Basis 
*•/  to  Judge 


I 


I 
I 
I 
I 
I 
I 

I 
I 
I 

+ 


Vy 

'"A 

V> 
'>> 

v> 

✓  / 

y  4 

✓/ 

✓  y 

Vy:; 

✓  y 


I 


Total 
Support 


Moat  associations  in^^acin^^s^^^  industry  sup- 

ported conversion  than  oppose^lit. ^  The ' Designers  and  Codes  aftd 
Standards  sectors  were  the  motW  ^ppo'rtive;     The.  least  /support 
was  m  the  Labor,  Distributors/  ah'd  Real  Estate  sectors .     '  ''^ 
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-^Ifi^ftklcdown  of  Response' by  Category  of  Association 


V  No  basis 

S Uppog't:    Oppo s e    Un"decided"    t"o~~ judge  ~ 

— • — — (percent  of  associations)— — 'r 


Designers 

•70 

9 

9. 

12 

Contractors 

■  54 

4 

:  19 

23 

Labor 

•  10 

10  " 

50 

30 

Manufacturers 

55 

9  , 

29 
26^  ' 

8 

Distributors 

47  . 

11 

'  16 

Real  Estate' 

33 

11 

'39 

'  17 

Inevitability  ^f  conversion 


The  following  graph  shows  that  a  large  part  of  the 
building  and  const|ajction  ^in^ustry  believeid  that  conversion 
is  inevitable).  Eigflfty  percent  of  the  associations  and  about 
46  percent  of  the  sm^ll  construction  firms  felt  this  way.  •  ' 
About  66  perceht  of  the  associations  thought  that  their  mem- 
bers also  considered  conversion  to  be  inevitable^^, 

.    '  .  I^^l^::'         .  '■■  • 


Views  on  Inevitability 


I    [  Associations 
0  ^Associations'  members 


Small  construction  firms 


// 
// 
// 
// 
// 


//. 
// 
// 
//. 
// 
// 
//  / 


jhhely  Probably 
es'  Yes 


Undecided  Probably 
No 


Total 
No 


During  our  discussions  with  industry  representatives r 
we  W€f1:e  often  told  that  conversion  of  the  buildinej  and 
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construction  industry  is  inevitable  because  other  industries 
are  converting  or  will  convert  and  the  "ripple  effect"  will 
eventiSally  force  the  industry's  suppliers  and  the  industry 
-Itself— to  convert-.- — Some  thought  that^the-Federal  -GbWrhm^^^^ 
would  force  conversion,  that  the  Metric  Conversion  Act  was 
the  initial  step  and  further  Federal  legis^lation  or,  action 
is  anticipated.     About  31  percent  of  the  igilasociations  and 
about  42  percent  of  the  small  construction ' firms  thought  that 
coi^^version  was  mandatory.    The-  Metric  G&nver.sion\Act,  however 
provides  for  volu-nt^ry  conversion.  ' 

Advantages/disadvantages  *>' 

In  our  questV)nnaire  we  asked  the  associations • their 
opinions  on  how  thfe  advantages  and» disadvantages  of  metric 
conversion  for  the/ United  States,  as  a  whole,  and  for  thei^r 
members  would  comp'a*.    we  asked  similar  questions, of  the 
small  construction  firms.  -  .  ^ 


AdyaDjte^gs J/fii^jLS J)js^  the^Unlte'd  States 


LSSfiSiftjcQS 

Significantly  6%. 
Slightly  4%' 


Small,  construction  ftrrns 

;  SignificBntly,.26%  . 


No  basis  tolfLdge^ 
19%"' 


Slightly 


inificBjtly  29% 


'Same  12% 
^p'^AdOBjjtages  outweigh  disadvantages 


Same 
5% 


Nb  basis  to 'judge  -^1  % 


Disadvantages'^^^welgh  advantages 


1^- 


.     ^   About  61  percent  of  the  associations  thought  that 
.advantages  would  outweigh;  the  disadvantages  .     A  Create Ifp^'-:^^' 
centag^  of  the  smallradonstructi^on  firms,  however,  thougHi^tfev^^^^^^ 
.  disadvantages  for  the.  United  States  would"  be' greater  ^  but  'the  " 
margiilvwas  small,,  38  as,  compared  to  3.7  percent.  Jf  ' 

.Both  the'  associations 'and  th^;.  small  construction  Mrfti^  .f"/' 
cion^idered  metric  conver sioivH6^4m6»^e^a  f ot  th^ 

than  fo'rMhe  buildiag  and 'construe-  ■ 
tiqn  industry.     "  .\        W  .  •     •  ' 


Advantages  Versus  piMdyarita^^^^ 
Industr^ssociations 


} 


Significantly  14% 


Significantly 
13% 


Small  construction  firms 
Significantly  3% 

Slightly  8% 


Slightly 
11% 


No  basis 
to  judge 
20% 


Significantly 
55% 


No  basts 
^to  judge 
12% 


Slightly -3%  . 
Disadvantages  Outweigh  advantages 


Advantages  outweigh  disadvantages 

Thus'/  3*4  pe^'r^^  the  associations  and  about  11  percent  o 

the  small  construction  firms  th\gught  that,  the  advantages  for 
the  indjgjitry  woijld  outweigh  the About  25  |?er- 
cent  of  the^  associations  and  about  58  percent  of  the  small 
construction  firms  believed  that  the  disadvantages  would  be 
greater,:  ^  . 

A  greater  percentage  of  the  associations  representing 
th.^  Desig^r^er-Sr  ContractO|||ilv  and  Codes  and  Standatdi^sectors 
thofught  ttiatt  conversion  would  be  advantagedUs^    More  of  .the 
Labor/  distributors;  and  Real.  Estate  sectors  considered  the 
/>^i&advahtages  to  be^^^^^  manufacturer s  were  evenly 


|^sigihers\ 
C  oh  tr  ate  tors 
LabcMT 

Mai^f  actCirers 
DiSftr  ibutors 
^  i^odes  and 
Starif  ' 
Real 


Advantages    Disadvaintages    About  the    No  basis 
greater.^,  greater  same  to  judge 
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(percent  of 
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15 

rip';.'?  ■  ■ 
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11 
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'  40 

'10  . 

40 
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'  '  '  ■  2  0-,: 

'20 
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17 
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The  anticipated  impact  of  metric  conveyrsion  on  prices  of 
products  and  services  should  be  a  reflection  of  how  conversion 
costs  and  benefits  are  viewed.     The  associations  and  small 
construction  firms  responded  a^  follows  as^vj^^  whether  metric 
conversron~wou1ja"~innrcrea  '  " 


Conversion  Would  Increase  Prices 


JnjJustrY  asso'ciatidn^^ 
Disagree  28% 


Agree  2 


No  (Dasis  to 
judge ''39% 


Small  construction  firms 

Disagree  21% 


Agree  50% 


Does  not 
apply  7% 


Docs  not  apply 
6% 


No  basi&io  judge 
.23% 


^"  we  ask«d  what  , the  long-term  impact  of  metrication 

an  E;riaBs  would  be  .-fe.:  About  33  percent  of  the  associations  " 
and  37|i>ercent  &f;^-tl^  sma^  firms  anti4;^atea' 

-l^^l^^^  "°  changer  Jbojufc  .43  percent  of .  the  small  eonstruc- 
:ta^m*f  irms  and  27  percent 'of -the  associations  expected  an 
increase.     Only  about  5  percent  of  the  associations  and  3, per- 
cent of  the  small  construction  firms  thought  conversion  would 
decrease  prices./    It  should,  be  noted  that  37  percent  of  the 
asspfciations  and  .17  p6<rcent  of  the  small  construction  firms- 
indicated  that  they,  had -no  basis  to  .judge  the  impact. 
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i.ong-term  iiTipact  on  Price? 


Little  or  no 
Change  33% 


Major 


so;;;r"7waF^i%"~ 

4% 


Small  construction.iirrTiS 


5ome^%" 


No  basis  to 
judge  37% 


Little  or  no 
change  37% 


No  basis  to  judge  17% 


Some  32% 


m  Price  Decroase 


Some  24% 

Major  11% 
L<A   Pried  Increase 


Only  a  ii^X^ii^  ant icipated  a  decrease  in 

.prices.    Tiifs  .wbLild  appearv  t^^^  the  benefits  of  con- 

aversion  would  not  result  in  actual  cosjt  savings  for  the  indus- 
try or  that:;  the  cost  savings  woul^'  niJt^'^be  passed  on  to  cus- 
tomers. '  '''' 


,^  .v^.  ,  Who  would  gain  o"r  lose — small  o^  large  firmsr-from  metr  ic 
'^ciS^^sion?^^^^^^    shown  in  the  followjLng  char ts^  aiSbut  52  percent 
of  the;  associations  and  27  percent  of  the  small  construction 

•  firms  had  no  basis  to  judge.    Of  those  that  had  an  opinion/ 
the  associations-  were  more  positive  toward  conversion. 

•  ■      'f^.-  '      ^     ■  ■     ^  •   ■  ■  .      ■■■  ■■    .  i     ■  —     .  -■ 

Who  Gaini  or  Loses  from  Conversion-'     ,;  . 
Large  or  jhnall  Business 


Ihdustxy.ass^^ 


No  basis  to 
judge  52%- 


Both  gain 


Bc/ih  lose  27% 


■; ^No  basis  to 
..   (  judge  27% 


Small  lose 
large  gain 
27% 
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PROPOSALS  TO  BRING  ABOUT  c6nVERSI0N 


«%Several  methods  thait  involve  a  greater  role  for  the  Fed- 
eral Government  have  been  proposed  by  some  in  the  industry  to 

_effe.at:iv_ely__reduc   - 

conversion.    The  proposals  are  that  the 

— Federal  Government  mandate  conversion ^ 

.  .  ;/  — Federal  construction  agencies  use  their  signifir^l:':^,,:^'^}-.., 
.  ^  cant  purchasing  ,poWer  to  "prod"  the  iridustry..4ntcii^  '  ^^^ 

converting,  and  •  '  ^ 

—U.S.  Metric  Boardj.  in  conjunction  with,  the  in-  " 
dustry,  establ^sVa  time,  frame  for  conver tingv  . 

Mandatory  conversion  "  •  >    '  "    ^t;^  *  !>.      ^  ;  ; '.  :  • 

The  building"  and  constructidh^lnaustry  probably  would  ^ 
not  convert  to  the  metric  system  iri  the  near  future  without 
a  national  policy  to  convert  and  greater  participation,  by  the 
Federal  Government.     The  most  effective  means  of  bringing 
about  full  conversion  of  the  industry  would  probably  be  manda- 
tory conversion,  method,  however,  is  g^enerally  opposed. 
Only  19  percent  Qfj^he  associations  and  16  percent  of  the  *  ■' ■ 
small  construction  firms  thought  |:hat  the  Federal  Government 
should  make  conversion  mandatory. 

Use  of  ^Government*  purchasing  poWer 


Our  questionnaire  resu«ffi:''sh0\yed- that  54  percent  of  the 
^^-associations  and  32  percent  of  the  small  construction  firms 
agreed  that  the  E'ederal  Government  should  encourage  miSbric 
conversion  by  purchasing  items  designed  or  described  in  met- 
rre-  terifts.'    About  28  percent  of  the  associations  and  about 
48  percen't  of  the  small  construction  firms  disagreed. 


 .  ^  •     ■  . 
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Use  of  Federal  Purchasing  Power 


Industry  associations 

Strongly  16% 


Small  construction  firms 


Strongly 
21% 


Somewhat 

33%, 


Strongly 


Strongly  31% 


Somewhat 
12% 


Undecided 
18% 


Somewhat 

17%  ^ 


Undecided 
20%  - 


Agree  Disagree 

As  shown  earlier,  the  Federal  construction  agencies 
generally  did  not  believe  that  .their  purcH^asi^g  ^6.wer  should 
•  be  used  to  prod  the  industry  into  converting.  They  believed 
.that  their  agencies  shouW  keep  pace-with,  but'^  not  lead,  the 
industry.  Severarl  off icials.  indicated  that  their  agencies 
did  not  Have  a  large  enough  share  of  the  construct ion; mar ket 
to  force^ the  industry  into  convert ing .  U  .  ^ 

V        Whether  specifying  that  Federal  construction  projects  be 
per formed^^in' metric  would  force  the  industry  tb^ 66r\yert  is  ^ 
;   opiSh  ta  question ,  but  propbrtents  of  this  method  bel  ieve  that 
it  youxd  create  a  roark^^  for  metric  products  and  provide  fi- 
na'ncial  support  to  the  indu-s^ry  in  its  conversion  efforts,  . 
If  a -Federal  construction  agency  specif  ie(|:>  .  f^^^  example,  a  ' 
metric-size  concrete  block  to  in  a  Jbuild ing the 

Federal  Cover nmient  would  probab\y^;,pay  for  the  neceqis'ary  new 
metric  molds  and  eq^iipment  adjustments  through  a  higher  price 
for  the  bl^k.     Adding  metric  equiva^^ 

without,  anj^  dimensions  or  prp^^        sizas  would  not 

-^nvolve  'tlti^^^Bt&  but  p^robably  wqh^         less^  effective  in 
forcing 'tb#'indust^  to  conv^ert.     V.        ^      '  ^ 


fhe  purchasih^power  of  the  Ga\l^ernment  construction 
agencies  was,  used  in  both  Australia*' and  Canada  eyen  thou^to^ 
.^->^conversion  was  considered  to^ig^^untary. , Tjii^ 
V'^  specif yi-ng  that  Government  6om^  projects  be  de'signed 

and  built  in  metric  dimensMii^i^^  gave 
this  method  credxt^^^^^j^-a'^qp^  conversion  of 

■■    the  Australian  inWiry/  Si^S^lt^t^^'il^^..     ..   '      •      -  ^ 
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-  v  ■   .        .  .    •    ...  ■  ■  ■ 

III  Canada         const^ructio.n-aa^el^^^^^^^^^  federal, 
provincial,  and  "WrritoSial  gtf^fnniftatS/  which  account  for 
about.  40  percent  of  totaO,  constfuctibh  ddflars,  have  committed 
themselvesvto  be  among  the  first  to  design' and  construct  in 
me t r i||  . t e rms .   _Th^i s_^p r 6 v i d e s  an  assured  mark e t  'for  metllfe 
prodorcts^."    The  objective  is  tb"Tiave  as  many  new  pr'oj|ife'as'^^^^^^^ 


t/i.K/«uv-L.o .  xuc  uujeuuive  IS  to  nave  as  many  new  proj^ 
possible,  in  metric  af-teir  January  1^  1978;  the  start'Bf 
cation  of  the  construction  idustry.     For  example,  the-iffi^^nii:'.^^ 

•  dian  Department  of.  Public  Works  planS  to  dev^elop  all  deS''fgri 
drawings  and  speciMcations  in  metric  fof  all  new  buiMing 
construction  tQ  be  procured  in  1978.     The  construction  'agen-^ 
cies  are  expected  to. spend • between  $5  billion  and  $6  billion 
(Canadian)  on  metric  contracts  during  the  1978-79  fiscal,  yea 

O  During  the  initial  stages  of  the  Australian  conversion 

•  program, ■ designers  were  reluctant  to  specify  in  metric  terms, 
until  they  knew  whether  metric  products  would  be-available 
and  when.     Manufacturers  were  unwilling  to  produce  in  metric 
sizes  until  there  was  a  realistic  demand  for  the' new  prodded 
sizes.     To  overcome  this,  government  agencies  began  using  met- 
ric design  for  construction  as  much  and  as  soon  as  possible. 
Although,  metric  products  wer.e  po't  al'i^ays  readily  available, 
this  gave  the  manuf act:urers  assurances  that  there  would  be>* 

- ^n  ongoing  demand  for  their  products.     By  agreement,  the  in- 
dividual states  established  a  specific  cUt-off  date  after 
which  local  governments  were  not  permitted  to  accept  for  ap- 
proval construction  plans  and  specifications  unless  they  were 

in.  metric  terms./        '      ■  . 

-  .  ■  f 

•■   •  ■  -  ^  ,  ■ 

Conversion  target  dates  ^ 

/The  thi^d  proposal  is  for  the  U.S.  ^^^ic  Board,'  in  con- 
'sultation  with  the  industry,  to  establish  a  conversion  target 
date  or  time  frame  for  the  industry  to  convfert.     This  would, 
address  the  need  for  a  coordinated,  industrywiife  effort, 
^his  time  frame/--;, to  be  effective,  may  have  to  be  given  the 
add,ed  weight. -of or  legislation.  . 


■^A  conve.rsl(^t'ime  frame,  appears  essential,  for  each  of 
the\thre^  proposed  methods..   The  time-  frameHis' needed  for 'the 
industry  to  properly;  plan  and  coordinate.     Architects* would 
know  when  metr ie^prpducts  are  available,  and  manufacturers 
would  know  when .to' pro  ,• 

•    _      Many.rfactO'P-B'-^hdM^  a 
time  frame.  -  For  example,  soma|inay  want  a  time  frame;  a's  ihort 
as  practicable  because  of  the  "uaT  inventor  ies  problem.-    '  - 
Other's  may  believe  a  longer. time  frame  is  necessary.!'  The 
guiding 'principle  should  be  to  maximize  benefits  ah^d  minimize 
cDsts.,   Morevthan  one  target  date ^may.  be  established  for  the  ' 


industry  with  the  time  frame  of  one.  segment,  differ  ing  from) 
but  coordinated  with,  that  of  another  .  .  ' 'y- ■ 

)\bout  90  percent  of  the  associations  and  77  percent  of 
the  §mall  construction  firms  isaid  that  they  could  convert  in 

"Tff  year¥~or^Tei5"sT    sji'x ty- three"  per ce^ 
6Z  percent  of  the  smrfll  construction  firms  thought  that  10 
years  or  less,  would  be  the  opt  i^num  time '  frame  for  conversion; 

J,.e.,  conversion  cbuldxt^  most  favorably  implem^n.ted  in  lO. 
ydars  pc  less.  '  '  /  " 
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Small  Cortstrlictioh  . 
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A6'2b  'CI  Years  '  ;  NjRver 
Years         or  More 


The  industry  was  split  over  who  should  establish  th^ 
target  dates  for  conversion.     The  U.S.  Metric  Board  (/rn  con- 
sultation with  the  industry)  was  the  most  popular  single 
choice  for  the  associations  (39  percent').     The  largest  per- 
centage (36  percent)  of  the -^Tnall  construct  ion  firms  believe 
the  industry  should  establish  the  dates.  ^ 


Who  should  establish 
conversion  dates 


Associations 


Small 
construction 
firms 


The  Congress 

U.S.  Metric  Board  in 

consultation  with  the 

industry 
Industry  ( associations 

and/or  individual  firms) 
Other 

No  basis  to  judge 


 .-(percent)  
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r 
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CONCLUSIONS 

The  building  and  construction  industry  is  moving  very 
slowly  in  metrication.     A  large  number  of  the  associations 
and  small  construction  firms  that  re^'ponded  to  our  question- 
naires indicated  they  were  not  involved  in  metr ication.^gpd 
had  no  plans  to  become  involved.     Much  of  the  industry  is  <  .» 
passive  toward  metrication.  i' 

One  of  the  major  reasons  for,  lack  of  metrication  activity 
in  the  industry  is  that  the. industry  presently  has  no  compel- 
ling need  to  convert  because 

■         ■  ,  ■  ■  ' 

—  It  IS  primarily  domestic,  and  the  measurement  system 
was  generally  not  considered  a  significant  factor  in 
exports ;  /  .  • 

—  it  has  no  difficulty- obtaining  customary  mater ials; 

—  its  customers  are  riot  demanding'  construction  in  metric* 

—conversion  is  voluntary,  there  is  no  legal  requirement 
to  convert.  '         ■  , 

Another  major  reason  is  that  it  is  difficult  for  individual 
firms  or  segments  of «the  industry  to  act  alone.     The* industry 
IS  large,  diversified,  and  f-ragmented  but  also  highly  ' 
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interdependent Many  products  and  services  must  come  together 
Mn  €he  final  product.     No*  firm  is  large  enough  to  act  as  an 
industry  leader, 

■    •  ■  :  •  r  '  ^ 

Much  of  the  industry  is  also  concerned  about  metrication- 
costs,  and  not  certain  of - the  benefits.     Although  the  impact 
would  vary,  almost  every  firm  and  segment  of  the. industry 

■^ould  bear  some  conversion  costs.     Costs  are  unknown  but  would 
be  involved  in  converting  production  equipment/  training  per- 
sonnel in  me^triCf  keeping  dual  inventories;  metricating  build- 
ing codeSf  possible  retesting  of  building  products^  and  losing 
tim^  and  efficiency  while  adapting  to  a  new  measurement  sys- 

:,.tem.'    Concerns  have  also  been  expressed  that  metrication  V70uld 
cause  customer  Gbnfusion. 

Metrication^ benefits  are  uncertain.     The  industry  is  ^ 
divided  over  whether  the  metric  system  is  easier  to  use  and 
would  result -in- fewer  errors^  and  the  major  proposed  advan- 
tages are  actually  opportunities.     Metric  conversion  advocates 
believe  that  if  the  industry  is  to  get  something  out  of  con- 
verting to  metriCf  it  must  take  advantage  of  what  they  con- 
sider the  inevitable  change  by  evaluating  and  making  certain 
additional  and  concurrent  changes  in  building  and  construction 
practices.     Although  opportunities  would  exist/  as  they  pres-^ 
ently  do^  to  examine  the  entire  spectrum  of  how  the  industry 
does  things/  those  often  associated  with  or  tied  to  metrica- 
tion are  the  opportunities  to  (1)   implement  the  concept  of 
dimensional  pobrdination ^   (2)  standardize  and  rationalize  the 
number  ofvprqBuct  sizes f  and  (3)  improve  building  codes. 

i"  .    ■ '      ■  *       /"  .  ■ 

Efforts  feeK:;;carry  out  slich  changes  have  been  going  on  for 
many  years.ujnd^r  the  customary  system  and  have  been  successful 
to  a  large^extent.     Whether  jnetr^icat ion  would  provide  greater 
success  in  i:^ese  endeavors  is  not  known...  The  act  of  convert- 
ing would  not  alo,ne  accomplish  these  objectives*  but  it  would 
provide  a  further  opportunity  tO' dp* so.  '  ^  ^ 

»    .  ■ '  >  *' 

.  ^    •  ^  ■ 

To  successfully  implement  these  changes  would  require  a 
large/  conc.ferted  effort  by  the  industry  and  sufficient 
resources  and  lead  time  to  adequately  evaluate  the  opportuni- 
ties and  plan  for  their  implementation.     There  are  no  assur- 
ances that  such  an  effort  would  be  m^de  or  that  the'  same 
objectives  could  riot  be  accomplished  under  the  ^ customary  system 

The  case  of  building  codes  offers  an  interesting  look  at 
the  advantages  and  disadvantages  for  the  industry,  and  the  di- 
lemma that  metrication  poses.     On  the  one  hand/  metricating 
the  codes  could  be  a  laYge  and  costly  process.     Changes  in. 
the  codes  could  also  mean  that  some  building  pr.oducts  may 
have  to  be  cetested.  '  "  . 
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On  the  other  hand,  proponents  of  metrication  believe 
that  the  process  of ^ metr icat ing  the  codes  offers  an  excellent 
opportunity  -to  make  Substantial  improvements  by  increasing 
•uniformity  and  accepting  new  technology  and  products  into  the 
codes.     However,  this  is  only  an  oppor turrilzy .  '  Thnas,  some 
:costs' are  certain,- but  the  benefits  are  not  assured. 

Although^  much  of  the  industry  considers  metric  conver- 
sion to  be  inevitable,  it  probably  will  not  convert,  at  least 
'in  the  near  future,  unless"  it  is  mandated- or  the  Federal  Gov- 
ernment establishes  a  clear  national  policy  to  convert  and 
plays  a  greater  role  in  the  conversion.     Apparently,  this/is 
due  primarily  tOithe' industry  having  no  compelling  reaso^, 
hay.ing  no  one  to  take  the  lead,  and  being  uncertain  of  / 
the  costs  ^nd  benefits.  ^  4 

Several  methods  have  been  proposed  by  metrication  piBb- 
ponehts  to  bring  about"  conversion,  of  the  industry.     T^e  major 
proposals  are:  ^ 

—The  Federal  Government  should  mandate  conversion,  at 
least  for  this  industry.. 

-r-^The  Federal  agencies  should  use  their  purchasing  power 
to  prod  the  industry^  into  converting.  / 

V  r'r  --The  U.S.  Metric  Board,   in  conjunction  with  the  indus-^ 
try,  should  establisl)  a  time  frame  for  conversion.^ 

'^i?'-'- these  involve  a  greater  role  for  the  Federal  Govern- 
ment-; :  -      ■  " 

^  "-■■<.    ■  ■.  ■  ■  ■ 

v..  v'  "  Mandatory  conversion  is  generally  opposed  by  the  indus- 
try.;   Use  of  Federal  purchasing  power  has  some  ..support  in  the 
industr^y . However,  Federal  constructiqn  agenesis  generally 
thought  that  they  should  keep  pace -with,  but  nd^lead,  the' 
industry.     Several  of  the  Federal  officials  believed  that 
their  agencies  were  not  large  enough  in  the  building  and  qon- 
struction  market  to  have  an  iinpa<:t.     In  total,  the  Federal 
Government  has  only  aboilt  5  percent  of  the  construction  market 

If  the  Najtion  and  the  industry  make  a  commitment  to 
convert,  the  establishment  of  a  target  date(s)  would  be  needed 
to  coordinate  a  conversion  program  for, such  a  large  and  diver- 
sified but  interdependent  collection  of  industries.'  Such'a 
conversion  program  should  include  a  consideration  of  appro- 
priate and  worthwhile  opportunities.     The' target  dates  s^uld 
allow  sufficient  time  to  ideritify  and  plan  for  the  implementa>- 
tion  of  these  opportunities.  < 
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APPENDIX  I 


APPENDIX  I 


U.S.  GENERAL  ACCOUNTING  OFFICE 
METRIC  TASK  FORCE 
SURVEY- OF  THE  BUILDINQ  AND  CONSTRUCTION  INDUSTRY 


INSTRUCTIONS; 

Please  answer  each  of  the  following  questions  as 
frankly  and  completely  as  possible. • 

We  are  interested  In  your  views^whether  or  not  you 
consider  yourself  to  be  as  knowledgeable  about  our 
questions  as  you  would  like  to  be.    Answers  on  your  ^ 
members'  views  need  not, be  based  on  formal  surveys;  of 
their  opinions.  . 


.[  We  have  made  the  following  assumptions  so  that 

all  respondents  will  have  a  comnon  basis  for  answering: 

^ Conversion  means  physical  changes,  not  just 
subs 1 1 tu ting  metric  m^surement  units  for 
I  English  or  customary  measurement  units  (inch, 

pound,  q'uart,  etc.) 
—  Conversion  does  not  apply  to  items  already 
produced  or  Inoproduction. 
^  During  the, conversion,  metric  supplies  and 

^services  will  be  readily  available. 

There  vis  space  at  the  end  of  the  questionnaire 
for  any  comments  you  may  wish  to  make  concerning  these 
assumptions,   the  questionnaire,  or  any  other  related 
topics.  •  ^ 

The  questionnaire  Is  numbered  only  'to  permit  us 
to  delete  your  name  from  our  list  when  we  receive  your 
completed  questionnaire  and  bhus  avoid,  sending  you  an 
unnecessary  followup  request. 

Throughout  this  questionnaire  there  3re,  number^s 
printed 'within  parentheses  to  asslst^our  keypunchers  in 
coding  responses  for  computer  analysis.     Please  dis- 
regard these  numbers.  ' 


RESPONDENT  INFORMATION: 


NAME: 


TITLE: 


A.     Association's  Purpose  and  Membership 

1.    Which  of  the  following  are  primary  f<]nctlons 
of  your  association?     (Please  check  all  that 

1  /  /    Formulaj^e  professional  standards     (  6) 

2  /  /    Formulate  technical  standards  (7) 

3  Provide  technical  data  (  8) 

\4  /        Lobby,  for  members  (at  local,  .       .  (  9) 
\  State^  or  Federal  level) 

5  /  /    Serve  as  a  professional  /orum 


6  /  /    Review,  proposed  legislation 

and  standards 

7  /  /     Inform  members  of  proposed 

legislat;ion  and  standards 

8  /"7    Provide  .training  seminars  to 

members 

Promote  member  products  or 
servlcies 

10  /T    Other  (please  specify)   


(10) 
(M) 

(12) 
(U) 

(15-16-) 


TELEPHONE:  t 


) 


(Area  code) 


(Number) 
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Approximately  how  many  «)  full*  mtmberi,  and 
b)  asaociate/affiliate  members  currently  belong 
to  your  aaaociatlon?    (Please  check  on?,  for  a  ^ 
and  one  for  b. ) 


a)  Full  members 


Associate/affiliate 
-f,  members 


I  J_/  Less  than  100    (17)    1  /^/  o 


(18) 


2  ^  100  -  1,000 

3  fj  1,001  -  10,000 

4  £1  10,001  -  25,;)09 

5  £1  25,001  .  50,000 
^  £J  More  than  50,000 


2  £7  1  -  100 

3  Ij  101  -  2,000  ■ 
^  £J  2,001  -  5,000 

5  £1  5,001  -  10,000 

6  LJ  More  than  10,000 


3.      Generally,  to  which  of  the  following  categories 
would  you  assign  the  majority  of  your  full 
members?    (Please  check  one.) 

17^/.  Designers  (architects  and  engineers)  (19) 

2  £1  Contractors 

3  £j  Labor 
'^11  M'anufacturers 

^  LJ  Dl^'tributors  (wholesalers  and  retailers) 

6  l_J  Codes  and  standards 

7  £j  Real  estate 

8  /[7  Other  (Please  specify)  


fi.      Federal/State  Laws  and  policies 

k  \  ' 

4,  ^  What  is  your  understanding  of  the  national  policy 
concerning  converting  to  the  metric  system?- 
{please  check  one,,) 

1/7    No  stated  national  policy  (20) 

^  LJ    Mandatory  conversion  Within  10  years 

\  ID .  Federal  coord.lnation  and  planning  of 
voluntary  conversion  \  - 

^  d    A  mandatory,  gradual  conversion  (I.e.,  more 
c  than  10  years ) 

5  l_J    No  conversion  .  ^ 

6  n   Don't  know  ^ 

7  £j  ,^t\vfix  (Please  specify)  ^   ..  ,  
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5,.  Which  jf  the  following  laws  or  regulations 

make  It  difficult  for. your  members  to  convert  to 
the  metric  ^system?    (please  check  all  that 

apply.)  , 

1  LJ    Federal  antitrust  laws 


2  U    Other  Federal  laws 
'3  /  /    State  and  local  laws 

4  l_J    Building  codes 

5  l_J    Federal  or  State  procurement 

regulations 

6  /__/    Other  (Please  specify)   


7  /__/    None  of  the  above 

8  ]_J    No  basis  to  Judge 


ill) 
(23) 
(24) 

(25)  / 

(26)  ■ 

(27) 
.(26)  . 


6.     If  metrlt  conversion. occurs,  which  of  the 
following  roles.  If  any,  jhould  the  Fe<feral 
Government  assume?    (please  check  all  that' 
apply.)  * 


^  LJ  tf^*"         overall  conversion 


2  LJ  ^  Coordinate  activities 
3^/  7    Establish  target  dates 

^  LJ    Couijsel  and^  advise  Interested 
parties 

5  U    Legislate  the  conversion  » 
process 


(29)  ■ 
(36j  • 
(31) 
(32) 

(33)  . 


6  /__/    Make  conversion  mandatory  (34) 
Enforce  the  conversion  process  (35) 

8  £j    Other  (Please  specify)       .         ,  (36) 

—  ^  —  \ 

9  r~I   None  of  the  abov^e  (3»7) 

10  /  /    No  basis  to  Judge  *  (3Q-^39) 
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\       ■  •  ■ 

Do  you  agree  or^dliigr<«. thit  th«  F«dcril  Cov«rn- 
mtnt ' ahouLd  encourage  conversion  to  the  metric 
aystem  by  purchaaing  items  designed  or  described 
in  metric  terns?    (Please  check  one.) 

1  ri  strongly  agree  (40) 

2  n  Agree  somewhat  * 

3  nf  Undecided  t  ^ 
k  r~f  Disagree  somewhat 

^  /  /    Strpngly  disagree 


C.      Support  or  Opposition  to  Metric  Conversion 

8^      Does  your  association  support  or  opposie  the 

United  States*  converting  .to  the  metric  system? 
(Please  check  one.) 


1  /T    Strongly  support 

2  /~    Somewhat  support  ^ 

3  /~'  Undecided  (the  association) 
A  /~    Somewhat  oppose 

5  /~    Strongly  oppose 

6  rj    No  basis  to  judge  (you). 


(41) 


9.      In  your  view,  do  r^c  rrij^T-lL)  of  your  membersv 

support'or  oppose  onnvcrsJon  to  tni  metric 
*       syster.?     (Please  '.•.■nck  en*  .  /  •  •  * 


(42) 


1  £7 

They 

strongly  support 

.  2  £7' 

They 

somewhat  suppor t 

■in 

They 

are  undecided 

4  n 

They 

somewhat  oppose 

They 

strongly  oppose 

6  0 

I  have  no  basis  to  Judg< 

opinions 

10.      Do  you  believe  that  conversion  to  the  metric.' 
system  is  inevitable  for  the  building  and 
cons  true  t  ion .  industry  ?     (Please  check  otie.) 

•     1  /T .  Defini'tel'y  yes  CJ13) 

2  /  /    Probably  yes  ♦ 

3  rj    Undecided  »  •  . " 

4  /  /    Prcl^bly  no 

5  /_/    DefinH;,ely  no.  \ 

11/^     In  your  vi\w,  dp  the  majorfty  of  your  members  » 
believe  that  conversion  to  the  metric  system 
is  inevitable  for  the  building  and  cdnstruction 


industry?     (^Please  check  one,) 
1  n    Definitely  inevitable 
-1  rj    Probably  inevitable 

3  /  /    They  are  undeylded 

4  /  /    Probably  not  inevitable         .  • 

5  /  /    Definitely  not  inevitable 

6  /  /    I  have  no  ^basis'  to  judge  their 

opinions  < 
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D.  ^tmtum  of  M«trl..MfciQT^ 


What  Is  tha  currant  statua,of  aach  of  the  following 
-matrlc  convarslon  activltlas  In  your  association? 
(Plaasa  chack  ona  box. fbi^  aach  row.) 

■'i   ■  ■ 

STATUS  - 


a..  Metric  policy' at  at  em^ii't  'W^ 

D.  Nftric  cooniliutotr  frr.com<^ 
-     mittee      >a  W.'  ^  ■  \. 

c.  namDet  surweVv  ^  ■'i^-'b 

Industry <^S^|Andards  .  and 
«  technical  ^public^ations 
'  isBued  in' both /Customary 

*g.  Saf«  convers ironic  of  In- 
dtdstry  standardT/.and  tech- 
nical publl'catl6ns  ^to  ^ 
metric  junits  only  * 

/ 

ft..  Hard  cpnyeraionZ/  of  In-^ 
/dustry  stand^rdT  and  tech- 
nical publications  to  ^ 
metric  units  only  " 

i.  Consumer  information 

J.  Decisions  on  design^ 
..dimensions,  or  product 
sizes 

KiT  Association  iud^Bbudgeted 

V  for-.matrlc  convinlon 
/.activltlas 

'Jt.  Timetable  for  conversion  . 

.ihr  Coordination  wl th  Industry 

n.  Coordination  wlthtgovem- 
ment 

(A9) 
(50) 


(51) 


(52) 


(53) 
(5^») 


(55) 

(56)  ^ 

(57) 

(58) 


13.  In  your  view, /how  does  the  metrication  status 
of  your  members  compare  with  that  of  your 
association? 

Membership  significantly  ahead  (59) 
If  I    Membership  slightly  ahead  • 
3  /  /    Mechbership  about,  the  same  , 
^11    Membership  'Slightly  behind 
'  5  £J    Membership  significantly  behind 
6  /  /    No  basis  to  judge 


Potential  Impacts  of  MeCric  Conversion 

Listed  below  are  several 'ADVANTAGES  frequently 
attributed  to  conversion,  to  the  metric  system. 
Please  indicate  wheth^er  you  agree  or  disagree  / 
that  each  would  be  a*  significant  advantage 
for  YOUR* MEMBERS.     (Please  check  one  box  for 
each  row. ) 


a.  The  metric  system  Is  easier  to 
use  and  would  result  In  fewer 
errors 

b.  Conversion  will  increase  or 
pratect  t^e  present  amount  of 
export  and/or  work  overseas  of 
your  members 

,c.  Conversion  will  provide  an 
opportunity  to  standardize 
products'                                '  ' 

d.  Trade  will  be  facilitated 
through  a  common  measurement 
lanRuaae  <• 

e,.  Use  <<f  the  metric  system  will 
increase  production  efficiencies 

f.  Use  of  the  metrir.  system  will 
facilitate  technological 
advances 

\ 

g.  Conversion  ^<ill  provide  an 
opportunity  for  improvinR 
building  codes  and  standards 

-i 

1 

h.  Conversion  will  provide  an 
opportunity  for  Implementing 
or  expanding  "dimensional  or 
modular  coordination's/ 

i    Conversion  will  stimulate  your 
industry                  '  \  ■  ' 

(60). 
(61) 

(62) 

(63) 

(6A) 
(65) 

(66) 

(67) 

U8) 


1/ 


^2/ 


A  direct  relationship  between  the  dimensions  selected  for  the  design  of  a  buildine  and' the  sizes  of  rom- 
ponan3  used  in  its  constryctlon.    Product  sizes  and  dimensions  art  baJed  on  agrSld^Spon  ?ules"hat  pe?^^it 
:s^^'iS^h^^^?^88°^lY^fim^^5^S?  Dimensions  and  sizes  art  based^pon  a  mpdSle.^Ju^h' 


English  or  cu^omary  units  re 

^_  -"^ig-pj^-j    

.W^toWtWA^  WftlltS 

in  the  actual  width 

The  weight  or^ dimens/ona  of  the  product,  material,  or  stnructure  changed,  in* footnote  1.  primarily  for  the 
sake  of  simplicity.     In  the  example  above,  the  item  with  a  width  of  5  feer(9l2.rmllllmS?e?s)  mLh?  bP 
?5?2lrra,^i£Su?  3^'J{;che'a^:[d:?!         n^HUmeters  (2.998  feet),  a  si i'ght \educ\Ton! ^S^^ySW? U  . 
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17, 


For  the  United  States' overall ,  would  the 
advantagca  of  cpnveralon  to  the  nitric  ayaten 
outweigh  the  dlaadvantagcs  or  vji^ce  versa? 
(Please  checJi  one.) 


15.  Llated  belov  are  several  DISADVANTAGES" frequently 
*       attributed  to  tonverslon  to  tf^e  metric  s/stem, 

Please  Indicate  whether  you  a^ree  or  disagree  t^at 
each  would  be^ a  significant  disadvantage  for  YOUK 
'MEMBERS.     (Please  'check  one  box  for  each  row.) 


a.  Conversion  will  be  cosily 

b.  Training  employees  will  be  time 
consuming  ^ 

» 

c»  Conversion  will  result  In  dual 
Inyentorless  •           .          .  '  ^ 

Custooers  will  be 'confused  b^  the 
metric  system          *  «  . 

e»  Conversipn  will  increase  t/he 
prices  of  your  members*  products/ 
services 

f.  Conversion  will  result  In  safety 
hazardh  and  errors. 

g{  Sales  will  be  lost  to  foreign 
Imports 

h.  Conversion  of  building  products 
will  .reauire  retesting  * 

i.  Building  codes  and  standards 
will  have  to  be  changed. 

(69) 
(70) 

ViV 
(rt) 

,(73) 

(7a) 
(75) 
(76) 

(77)'' 


16.  For  your  members,  would  the  advantages  of  con* 
version  to  the  metric  system  out«ielgh  the  dis-  ^ 
advantages  or  ^\lce  versa?  (Please  c^eck  one.) 

1  /T  Adv^tages  significantly  outweigh  dis-  (78) 
• '  advantages 

2  f7   Advankagigi  ^s lightly  outweigh  disadvantages 

3  /  /    Advantages  would  be  about  the  same  as 

disadvantages  ' 

4  /*7   Disadvantages  slightly  obtwelgh  advantages 

5  /*7   plsadvantag^es  significantly  outweigh 

advantages  _ 

6  No  basis  to  judge 


'f 


Advantages  significantly  outweigh  (79) 
dlsadvantagea 


16. 


19. 


2  J_/    Advantages  slightly  outweigh. 

disadvantages  ^ 

Advantages  would  be  about  the  sane 
as  disadvantages 

U  n    Disadvantages  slightly  outweigh 
•advantages  * 

5  ]_J    Disadvantages  tslgnlflcantly  outweigh 

advantages     *  \^ 

6  fTJ    No^b^sls  to  judge  .       .  > 


'.  With  respect  to  small  and  large  flnnsi  who 
would  gain  or  lose  ffom  metric  conversion? 
(Please  check  one.) 

I  n '  Small  firms  would  gain  and  largie  (6) 
firms  would  lose 

/"T"    Both  small  and  large  firms  would 
/  gain  • 

3  n   Both  smali  and  larg6  firms  would ^ 
Idse         '  ^ 

k*l  I    Small  firms  would  lose  and  large 
firms  would  gain 

.5  IJ    No  basis  to  Judge 

In  the  long  run.  how  would  metric  conversion 
influence  the  prices  of  your  members'  end 
products  and/or  services?  ^(Please  check  one.) 


1  /*7  Major  decrease 
•2  ./*7  Some  decresise 
,3  m  Little  or  no  change 

4  /*7  Some  increase 

5  n  Major  increase 

6  j_J  No  basis  ^o  judge 


(7) 
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F.    SchtduUi  ■  Tlmt  Frmai  for  Mttrlc  Convrajlon 


20.    If  th«  United  StaCaa  convirti  to  tha  metric  iyitim, * 
■pproximataly  what  would  ba  the  ihorttat  timi  fre^« 
•  for  tha  nujorlty  of  your  marobara  to  conVart? 
check  ona. ) 


C8) 


Leai  than  5  yaars 

.  2  £7 

5-10  years  \ 

11-15  yaars 

l6  -  ^0  years 

s-r7 

21  -  Zy  yeers 

1* 

6  £7 

26  -  50  yeers 

V 

More  than  50  years 

8  £7 

Never 

COMMENTS: 

22«  If  Che  United  States  cor\yerts  to  the  metric 
system,  who  should  esteblish  the  dete(s^  b^ 
vhich  your  Industry  would  convert?  '  (Pl^ese 
check  one,) 

K  D  Congress 

2  U,S,  Metric  doerd  (in  co^i- 

■ultetion  with  industry)^  -  • 

3/^    Building  end  constructipit) 
industry  !^  ■ 

Industry  essocietions  \ 

In.dividuel  firms  ' 
6  Oth«  (Pleese  specify)  ' 


(10) 


.  \ 


7  ^   No  besis  to  Judge 

»     '  ^  ' 

23,  If  you  have  edditional  comments  on  any  of  the 
items  within,  the  questionneire  or  releted  topics 
not  covered,  pleese  feel  free  to  express,  your 
viewi|^in  the  spece  below  or  ettech  edd'itionel 
d^te^j.    '^'^^  you  very  much  for  your  cooperetid|p' 
in  CompDfifting  this  questlonnelrel ' 


\ 

\ 

 .  ;  V 

21.    If  conversion  is  not  made  mandatory,  what  would 
be  the  optimum  amount  of  time  your  members  would 
need  to  convert?    (Please  check  one,) 


I  £7 

Less 

than  5  years 

2  LJ 

5  - 

if 

10  years 

\0 

U  - 

15  years 

u  n 

16  - 

20  years 

21  • 

25  years 

6,  £7 

26 

50  years  . 

->  D 

More 

than. 50  years 

8  £7 

Never 

COMMENTS: 


.  ;  CHAPTER  17 

HOME  APPLIANCE  INDUSTRY  VIEWS 
"  METRICATION  AS  PREDETERMINED 

The  industry 

Conversion  will  happen  slowly 

Conversion  status  of  major  companies 
Association  of  Home  Appliance  Manufac- 
turers 

Metrication  impact 

^ack  of  uniformity  in  int^national  power  " 
supply 

Conclusions  . 
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HOME  APPLIANCE  INDUSTRY  VIEWS 

.  METRICATION  AS  PREDETERMINED 

The  prevailing  view  of  the  home  appliance  industry  is 
that  the  United  States  will  eventually  adopt  the  metric  sys- 
tem and  thus  the  industry  will  have  tp  convert.     It  believed  ^ 
there!»is  little  economic  benefit  and  no  necessity  for  con-, 
verjsion.     But/  because  metrication  is'  seen  ais  inevitable^ 

several  major  manufacturers  are  beginning  to  prepare  for  it. 

» 

Proponents  of  metr  icatio'n  *cite  sjbandardization  as  a* 
,  riiajor  benefit  of  conversion.     However^  cpmj^ete  worldwide 
standard izatiori  in  the  home  appliance  industry  cannot  be 
achieved  because  electrical  supply  systems  throughout  the 
world  are  not  the  same.  ^ 

In  reviewing  mett icat ion  in  the  home  appliance  industry ^ 
we  interviewed  metric  officials  of  thj^e  of  the  largest  ap- 
pliance  manufacturers  and  the  Association        Home  Appliance 
Manufacturers.    We  also  .sent  a  questionnaire  to  the  Fortune 
500  industrial  firms*  (see  ch.  5)/  and  responses  included  seven 
comparries  in  the  appliance  industry.     We  reviewed  available 
pertinent,  documents/  such  as  annual  reports  and  statements  of 
.metric  policy.    We  talked  to  Canad ian  of f icials  involved  with 
their  opgoing  4::onversipn  regarding  the  appliance  industry. 

THE  INDUSTRY  ^ 

The  l^me  appliance  industry  consists  of  companies  which 
manufacture  or  market  major  and  portable  appliances  for  the 
home.     Major  appliances  include  ref r igerators /  ranges /  washrr 
ers/  and  dryers.    Portable  appl iances  include  toasters^ 
mixers /  ir-onsV  lamps ^  and  vacuums.  ^ 

Two  characteristics  of  home  appliances  are  especially 
important  from  a  metrication  perspect^ive .     First/  major^ 
appliances  have  relatively  long  lives.-  Useful  lives  of* 10 
years  and  more  are  not  unqomra^on .     This  factor  will  affect 
the  time  frame  needed  if  coipplete  conversion  is  made  from 
one  measurement  system  to  another.  , 

Second/  most  home  appliances  require  a  supply  of  elec-r- 
trie  power.     Depending  on  the  area  of  the  United  StateS/ 
electricity  is' suppl ied-^o  homes  at  110  to  120  volts  and  at 
a  frequency  of '60  cycles.     Most  of  the  world  operates  at 
220*  or  240  volts  and  50  cycles.     The  unit  measure  o£  elec- 
tricity supplied  (i.e.  volt)  is.  the  same  in  metric  and  non- 
metric  countrie,S/  but  no  standard  'level  of  voltag,e  has  been 


17-1    .,  ■ 

39S 


adopted  worldwide.    Because  electrical  sy-stems  differ, 
manufacturers  have  worked  with  these  multiple  systems  in  order 
•to  trade  ijn  world  markets.     This  ability  to  cope  with  more 
than  a  single  electrical  system  presents  an  interesting  par- 
allel to  industry's  ability  to  function  using  two  measurement 
systems. 

CONVERSION  WILL  HAPPEN  SLOWLY 

Notwithstanding  the  general  belief  that  metrication 
isV^nevitable,  conversion  by  the  industry  would  be  slow  and 
deliberate.     If  conversion  were  mandatory,  four  lapge  manu- 
facturers of  appliances  informed  us  that  they  would  need  5  to 
10  years  to  convert.     Three  informed  us  they  would  need  more 
time— anywhere  from  11  to  20  years.     Even  if  conversion  were 
not  made  mandatory,  the  time  frames  would  not  change  much. 
One  firm,  however,   informed  us  that  it  would  never  convert 
unless  conversion  was  a  mandatory  requirement. 

Officials  offered  a  number  of  reasons  why  conversion^ has 
been  slow  to  date.    -A  primary  reason;  was  that  the  appliance 
industry  is  primarily  concerned  withmeeting  the  demands  of 
its  customers,  and  they  are  not  demanding  metE*lc  appliances. 

Another  reason  was  that,  unlike  the  automotive  and  other 
industries  where  the  industry  leader  is  actively/promoting 
metrication,  the  leading  home  appliance  firm  is.  taking  a 
.passive  approach  to  metrics.     This  firm  -believes  metrication 
is  inevitable  but  has  pfo  incentive  to  convert -ipecause  its 
major  ccHstomer,  the  neii  home  construction  industry,  is  not  / 
converting  (see  ch.  16).     Therefore,  because  this  company 
IS  a  major  supplier- of  electric  appliance  mota^  and'  other 
components  to  its  competitors,  the  other  home  appliance- 
firms  which  do  convert  will  find  it  difficult,  if  not  im- 
possible, to  get  parts  built  to  metric  specijEications . 

■    .  '■' ■  '  '      '  ■  ^  ' '  i 

A  third  reason,  according  to  one  company  of  ficial ,  is a 
the  low  priority  companies  assign  to  metrication.  This'of-\l 
fiCial  said  the  industry  has  embarked  on  a  massive  program 
to  make  appliances  more  energy  efficient.     Major  engineering, 
tooling,  and  designing  efforts  throughout  the  entire, dndustc^ 
are  tjeing  devoted  to  energy-saving  programs/  and  jnetricatioS 
along  with  other  programs  has  been  given,  IcSkrer  priorities.  ^ 

Conversion  status  of  ma jor -companies 

Although  slow,  conversion'  is  proceeding.     Thtjpe  of  the 
seven  appliance  manufacturers  which  responded  to  oijr  ques- 
tionnaire said  that  they  plan  for  o|:  have  in  proems  a  for- 
mal statement  of  metric  policy  and  an  organization  for 
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implementing  that  policy,  ^ou^  manufacturers  said  thB'tNthey 
either  have  or  are  wprking  on  plans  for 

--an  analysis  pf  the  costs  of  convfersion^ 

— surveys  of  the  capability  of  suppliers  to  make  compo- 
nents to  metric  specif igationSf*  ^ 

'     ■     •  ■       ■       - '  \ 

— '^an  approach  and  methodology  for  training  employees  in 

.   '       the  metric  system^  and^ 

— coordination  with  others  in  the  industry. 

These  responses  substantiated  one  of  f  ici'al  •  s  statement 
that  a  great  dea'l  of  time  is.  still  needed  for  such  things- 
as  establishing  metric  standards  for  the  industry^  developing 
test  procedures  /  retraining  employees ^  and  replacing  existing 
equipment  with  equipment  haying  metric  capability, 

^  .  -^^''-S^^'    . ,  _  •  -    ■  ■. 

We  interviewed  two  large  major  appliance  manufacturers 
which  purportedly  had  metrication  programs.     One  company  is 
a  division  of  a  large  automobile  corporation  which  has  di- 
rected all  its  divisions  to  dbnvert  to  metrics.  ;'  Officials 
with  this  appliance  division  said  their  conversion  to  metrics 
may  not  be  cost  justified^  but  the  headquarters  directive 
has  influenced  this  firm  to  begin  converting!     This  firm 
estimated  that  onlyiabbut  5  percent  of  its  business  is  met- 
ric at  this  time.     The  other  appliance  manufacturer's  biggest 
customer  is  a  major  retailer  which  has  been  working  with  its 
suppliers  to  gradually  metricate.  ^ 

Metric  officers  at  one  company  said  that  their  metric 
policy  was  to  soft  convert  existing  product  blueprints  and 
specifications  and  to  introduce  har^  metric  change  through 
designs. of  new  parts  requiring  new  tooling.     Officials,  at 
the  other  company  told  us  that  sincfe  January  1^  1977 ,r  their 
engineering  designs  and  drawings  show  both  customary  and 
metric  units.     Neither  of  these  two  manufacturers  has  im- 
mediate plans  for  showing  TDOth  measurement  units  On  appli- 
ance labelSf  packages /  or  user  documentation • 

Although  they  have  begun  to  convert/  these  two  manufac- 
turers will  have  the  problem  of  inter  facing  metr ic  and  cus- 
tomary components  within  the  same  product.     The  necessity  of 
having  to  work  with  a  hybrid  product  is  in  part  caused  by  the 
unavailability  of  certain  components  like  appliance  motors 
and  compressors  built  to  hard  metric  specifications.     As  a 
tesultf  one  of  the  above  appliance  companies  is  producing 
portions  of  a  new  refrigerator  line  in  hard  metric  but  must, 
interface  that  portion  with  customary  operating  parts. 

.  .  ^-  '  ..  '   ■  . 
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Association  of  Home  Appliance  Man^j^f acturers 

This  industry  trade  association  is  taking  a -nlimber  *of 
steps  to  meet  anticipated  future  demand  for  metric  products. 
Included  are  (1)  revision  of  performance  standards  for  test^ 
ingr  (2)v  development  of  a  Metric  Practice  Guide  to'mteet  the 
needs  of  the  industry  and  the  \consumer ,  and  (3)  identification 

^    .of  other  industrys'  metrication  progxess^  problems,  and  sol- 
utions .  ^  According  to  an  Association  official,  existing  per- 
formance standards  for  appliances  have  already  been  soft  con- 
verted.    The  Association  Jiad  a  committee  Working  on  the  next 
step  which  is  to  generate  engineering  standards  for  hard  met- 
vrdc  design.    ;iyie  Association;^  has  also  proposed  SI  metric  units 
applicable  to  the  products  of  its  member.s.     These  recommended, 
.units  address  measurement-sensitive  characteristics  of  ap- 
pliances^^ such  as  how  to  express  linear  dimension^  volume^ 
temperatqre^  shelf  area^  and  ice  capacity^* 

■  '  ^    •  _ 

One  industry  representative^  has  said  that  the  trade  as- 
sociation will  use  consumer  input  in  setting  standarcjs  and 
making  decisions  on  terminology.     Dual  measurements  will  .  ^ 
likely  be  utilized^ until  most  adults  have  been  retrained  in 
the. metric  system.     A  consumer's  understanding  of  appliance 
use  and  care  is  vital  to.^correct  usage.     The  official  said 
sfte  would  like  for  consumers  to  ''think  metric^  don't  convert/* 
but  the  industry  must  be  realistic  about  actual  consumer 

-  practices.  ^  / 

METRICATION  IflPACT  *  ' 

' 

One  industry  representative  told  the  American  Home 
Economic  Association:  - 

•  * 

•'Conversion  to  the  metric  system  during  the  next 
decade  will  be  one  of  the  most  complex  processes 
and  comprehensive  planning  tasks  ev^er  undertaken 
by  the  appliance  industry.     Metric  changeover  in- 
volves«  engineering^  drawings^  sourcing  of  com- 
ponents^ fitting  of  parts/  inspection^  packaging, 
labeling,  test  procedure  development , ^inventory 
records,  service vParts ,  meeting  industry  and  gov- 
ernment standards,  employee  training  and  consumer 
education . " 

The  Association  of  Home  Appliance- Manufacturers,  a  trade 
association  for  the  industry,  said  the  appliance  industry 
shoul(ijB|courage  and  promote  the  use  of  the  metric  system 
becau^^^ 

— all  developed  nations  have  converted  or  are  in  the 
process  of  converting  and 
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— the  Metric  Conversion  Act  of  1575  indicates  that  the 
United  States  will  eventually /adopt  metrics. 


Phis  rationale  supports  the  general  /notion  in  the  appliance 
/industry  that  metrication  is  inevitable.     In  responding  to 
our  questionhair-e/  five  of  the  seven  home  appliance  manu- 
facturers shared  that  view.    Only  ope  firm  questioned  the 
inevitability;  the  other  company  did  not  respond  to  our 
question  on  this  subject.     Officials  of  home  appliance  man- 
ufacturers generally  supported  metjtication  even  though, they 
did  not  believe  it  is  necessary  or/ cost  beneficial  for  their 
industry. 

That  is  not  to  say  there  would  be  no  benefits.     The  seven 
appliance  manufacturers  res|)onded/  to  our  questionnaire  in  the 
following  manner  when  asked  about/  the  advantages  frequently 
attributed  to  metrication. 
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Frequently  Attributed  A4vantaqes       j  ' 

.Does  not\  No  basis 
Advantage  .  Agree    Disagree      apply        to' judge 

Conversion  will  provide 

an  opportunity  to  stand-.  "  " 

ardize  products  4  ^    3  .  -  - 

Trade  will  be  filicilitat-  / 
ed  through,  a  common        ^  ■ 

measurement  language  5  2  -  - 

•     .  ■  '  ...  ■ 

The/^metric  system  is 

easier  to  use  and  would  ' 

result  in  fewer  errors       *  6  1  -  - 

Conversion  will  provide 
an  opportunity  for  im- 
proving  product  stand-  ' 

ards*  ^  2  4  i  - 

Conversion*  will  increase 

or  protect  the  present  • 
' amount  of  exports  and 
work  ovelrspas  4  2  -  l 

Use  of  the  metric  system  " 
will  increase  production 

efficiencies  3  3     ^  ^      i  - 

Use:  Qf  the  metric  system  j^; 
Willi  facilitate  techno-  ^ 

logical  advances  .1         ,       4       -  2  - 

\  '--^  ■  ■  •  '  ■ 

Conversion  .will  stimulate 

your  industry  ,1  4.  ^         .   i  1 

The  resp^nses^  showed  general  ■  ag'reement  that  the  metric 
system^,  is  easier  to  use  and  would  result  in  fewer  errors  and 
that  .conversion  would  facilitate  trade ,  'provide  an  opportunity 
to  standardize  products,  and  increase  or  protect  the  present, 
amount  of  exports  and  work  overseas.     However,  most  disagreed 
that  conversion  would  provide  an  opportunity  for  improving 
product  standards,  facilitate  technological  advances,  and 
stimulate  the  appliance  industry .  z 

'  '•  ,  * 

The  seven  appliance  manufacturers^  responded  to  our  ques- 
tionnaire in  the  following  manner  concerning  the  disadvan- 
tages frequently  attributed  to  metrication. 

■■  '  .   .  .  " 
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Fre^queiybly  Attributed  Disadvantages 

^   "  '  Does  not    No  basis 

Disadvant^ges  A^fee    Disagree      apply      .  to  judge 

♦ 

Cohversi9n  will  result 

in  djjai  inventories  7  -  ^  - 

Conversion  will  be  *  - 

costly  6  1  -  -  V 

c  ■  ■ 

Training  employees  will  .  ...      .  ^    ^     .  ' ^ 

be  time  consuming  6  1  -  - 

Product  standards  will     ^  *        *    .  . 

have  to  be  changed       '        6  1  -  — 

Customers  vrill  be  con-  , 
fused  by  the  metric 

system  5  2  -         '  - 

Conversion  of  products.  <  ' 

will  require  re»testing        4  2      .  .  ■ 

;     .  '     ^      '  ^  . 

Conversipn /will  increase 
the  ptpi^ces  of  your  com- 
pany's products  .        2    "        4  -  1 

Sales  w«iii  be  losjt  to 

foreign  imports  2  5  -  - 

Conversion  will  result 

in  safety  hazards  and  . 

erroi^s  '  15  -  1 

Mpst  respondents  agreed  that  conversion  would  result  in 
dual  inventories  and  be  costly^  training  employees  would  be 
tiihe,  consuming/  product  standards  woul<5  have  to  be  changed, 
customers  would  be  confused/  and  products  would  require  re- 
te^ting.     Most  respondents  disagreed  that  siales  would  be  lost 
td^:fofeign  imports  and  that  conversion  would  result  in  safety^ 
hazards  and  errors  and  would  increase  the  prices  of  their 
products *  ^ 

In  Canada/  where  metrication  has  progressed  further  than 
in  the  United  States/  a  current  industry  concern  is  with  the 
conversion  of  existing  temperature-sensitive  appliances /  es- 
pecially those  in  the/kitchen.  The  dials  and  knob^  on  these 
appliancies  now  show  temperature  settings  in  Fahrenheit  de- 
grees. When  temperature  controls  and  dials  are  con\^rted  to 
Celsius /  consumersKmay  misinterpret  the  temperature  rfeadings 
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on  the  dials.  '  A  seemingly  low . temperature,  reading  of  IsO 
degrees  Celsius  equals  about- 300- degrees  Fahrenheit.  The 
table  below  shows  seven  commonly  used  Fahrenheit  temperatures 
converted  to  Celsius. 


.300  F.-  150  C 

^  325  F  -  160  C 

350  F  -  180  C  ^ 

'    3^5  F  -  190  C 

400  ,=F  -  200- C 

425  'f-  -  220  C. 

.  450  F  -  230- C 


;lf  iniury  were  refeuli,  Cahadia'n  "law  dqeS  not  prevent  con-  ' 
gamers'  injured  .  through  misuse, of  metric  labels  from  suiiig"  th§ 

^appliance  manufacturer.,  '^ials  with  dual  calibrations  might 
minimize  -customer  mistakesf.r-but 'this  could  prolong  consumer 
resistance  to  metrics  because  the  consumer  wx)u'ld.  continue  to 

•  use  the  familiar  customary  units.  .  •  v    -  "'y^--'.- 

According  to  an^ official  with  *  leading  appliance .man- 
ufacturer  in  Canada, •li.is^, company 's  current  ^marketing  plans 
specify\that  .temperature"' values  be  ;shown  on  control  panels 
and  dials  of  ranges  in  Fahrenheit  and  Celsius.     Tfiis- of filial 
.  said  .his7company  will  ^introduce  metric^ohly  values  when  ce re- 
tain crite5,ia  are-jiiet:  ,;Ojite  of,  these  criteria,  was 'the  adequate 
considerat,ion  by  regulato-ry  agencies,  starid^ds-wr it ing  organ- 
izations, and"consumer  groups  of  the  safety^mplications  and 
the  possible  l^egal  consequences.     ■      «    '  • 

•        ' .  '  .     •  •     " " 

In  the  United  States,  however,  the  view  of  those  we  ^ 
interviewed  was.  that,  safety  should/not  be  a  .major  problem.  ' 
Appliance  manufacturers  told  us  thaft 'any  metric  appliances 
produced,  in  this  country  would  have  to  satisfy  the  same  ' 
safety  standards  which  organizations,  such  -as  Underwriters 
Laboratories;  used  to  test  customary  ■appliances  before  en- 
tering the  marketplace.     Furthermore,  they  said  that,  except 
for  temperature  dials  on  a.  limited  number  of  appliances,  ' 
consumers  generally  will  not  even  be  aware  appliances-  have 
been  made  to  metric  dim^sions.     According  to  an  'off icial 
(jf  a  .large  retailer the  only  time  an  appliance,  user  might 
become  aware  of  the  metric  measurements  would  be  in ^teplacing- 
parts.     But  even  then^^nsumers,  may  not  know  because  repair 
parts  generally  are  <™|r,ed  by.  code  .number  and.  not  by  mea- 
surements. ~  I.  °  ; 

Another  concern'of  the.U.S.  appliance  industry,  based  on 
questionnaire  responses  and  interviews',  is  the  role  of  the 
Government.    -Most  home  appliance  manufacturers  did  not  want 
the^ljjl.oyernment  to  mandate  .metric  conversion,     ^hey  preferred 
^that  metrication  remain,  voluntary ,  believing  this  would  allow 


■.    ■  •    •     ■   \-    '    ■  .  '  .  ,  ■  ■  ■  V  • 

them  to  convert  at  a .rate  jndst  advantageous  to  themselves  and 

*  the  industry.     Most  companies  believed  that;  target  dates  would 
.need  to  be  established  to  assure  that  cohversi'on  within  the  ' 

industry  is  coordinated.     But  these  officials  preferred  ^hat 
this  be  left  to  the  .industry  trade'  association  rathe.r  ttJan  the 
U.S.  Metric  Board.    . Tliey  bel iev.ed  the  Metric  Board  shoiiJLd  ^ 
limit  its  involvement  to. educating  the  American  public/  coor- 
dinating and  monitoring  the  country's  metric  ;ief for t?/ /and  . 

•  recommisnding  legislation  needed  to  facilitatei  conversion.  *  * 

..    LACK  OF  UNIFORMITY;  IN  INTERNATIONAL.,  _  ,     ^  . 

'    POWER  SUPPLY.  ■        ■     '.  ~";     5  .  ^  o 

^    The  United  States  ^has  ^an  eleTctrical  pdwer^ystem  whiph    •  ; 
'  generj^tes  electrio  current  for  domest'fc  use  at  from  110  to  • 
1'20  volts  and  60  cycles-.     EjUrope.  has.  220- Wlfcs/.5^^  .eye  ^ 
England^  2*40  vol ts/SO  cycleiS';  'and  Jap^V-^^O  vpi ts/50  cycles 
and  ^100  v6lts/60  cycles.     Because  electr  igal  ^  sys-tems^  ^re'  \  .  ;  ^ 
^>-<^ot  uniforjn^  ^ppl i.ance^companles  *marketin^  ei.ectr  i^^lgppli- 
^    ances  here  and  abroad  'must  'adapt  'tbemse'lves^  to  wojrkrng  with 
^  different  levels  of  electric  cur rent.--much  like  working,  in 
'  two  or  more,  diffexent  measurement . systeifift.  , , 

■    *  'v  '  ■  ■  '  '  '        '    '  '  * 

'Officials  tol<i^us  that"  they  have  been,  able  to  'exist 'in/ 
such  -an  envif ohment  w  much  d  if f  icul ty  /  al thqugh  it 

»:means  sometimes  haying,  to  s^rcrifice  standardization  to  *,a  "de-., 
•gr.ee  'and  designing  -different  appliances  which  will  perform 
adequately  for  a  customer  in  whatever:  electrifcal*  system  iis.  in 
ijse.  \  Foi  example ,  an  qtflcial  of  a  large  corporation  which 
■'■^  sells /electric  appl  iances  wp'rldwide  tdld  us  that  aS  percent  ,^ 
•    of  thjit^  company's  products  wWre- afcf ec.ted  by:  the  differences 
"  in  electric  systems.*    Ano'ther  /off iciai  with  the  saiire  firm' -  *  .^^ 
^aid  that  certain  appl  iances /-'L^^      electric  .clb.cks  ^  were  seji^- i 
sitive  to  the  r'tregue'Ticy  Cof  electric  impulses/  ani5  his  company  i 
\    often  builds  a  frequency ^  switch  into  these  -appl iances—espe- 
cially  portable  ^Pliancds.  .  This  switch  enabl>es  a 'buyer  Vto. 
uste  the  appliance  *fcrom  co&ntry  to  country.       \  ,     ^.  ^ 

0  ■         '  ■         f  :\/     ■■    ■  \  .*■ 

Adcording,  to  one  rof  ^the  officials^  If  this  .^witching^ 
capability  doeg^not .  exast /  'different  things.^ d^^uld  occur  when 
.    using  the.yappial^e  ia^iffbreht  countries^.    .He  said for 
example/  tKat  ruifl^ing  aS  .appliance  on  an  eTlectr.ical  system 
,  capable  of  pr.od;ualng  a  freq.penc.y  of  60  cycles  when  the  appli-* 
ance  was  desighea*  for  50*  cycles  .^can  be  doney/but  the  perfor- 
^.  ^mance  level,  of  tt^    appliance  wojild  suffer tr*.   HQweveiJ^  ^ping 
'fifom  60  to'  50  cyM  a  frequency  switch  could 

either  b^rn  out  app]^iance- motor  or  substantially  shorter! 

its  1  ifewi  V  ,    ^.1  ^ 


I 

elements  (like  a  frying  pan^-br'  toaster )  ' whiqh  are  fi^bltage 


On  the  other  hand^  there  are  appl lances  . with  hearting 


sensitive.  ^The^e  appliances  also  often  have  a  switgh.  to 
accommoaate  voltage  at  various  levels.    The  of f  icial "  saicj  his 
.company  must  design  separate  motors,  however,  for  appliances* 
to  be  marketed  where  ^higher  voltage  is  used.*'  A  transiormer 
can  be  used  to  adjust  voltage/,  but  cost  makes*  this  an  imprac- 
tical alternative  in  imost  cases  to.  designing_  a  " separate^  motor , 

In  all  pr.ob#ility  neit^      the  United  States , /Europe  / 
nor  Japan  will  c'dnvert  its  electrical  system  to  conform 
•  to  a.  worldwide 'standard  system. 

COfJCLUI^ONS   Am   -\  '  .  /  : 


?f^lent  Vievf  fh  the  American  home>ppliance  in- 
1^  me*riq^  conversion  is  .  ine\?% table Little  -con- 
^ity  has  ,oct:urted^  however^  because  there  has 
^'customer  demand  for  hard  ^metric  appliances^  ^and 
ahufactur^ers  see^no  substantial  benefits  occur- 


too  early  to  tell  what  real  impact  cQ'nversion 
,  ^      on  the  home  appliance  industry.  Nevertheless^ 
ly^' officials  have  advised  us  that  aconver^ion  would  be 
Jstlyr  ^nd  there  would  be  need  to  maintain  two  inventories; 
employees,  change  product  staridardsT  and  retest  prod- 
^Iticts.     Although  manufacturers  are  concerned  about' custbmei; 
;?.:confusion  bcciirring,  they  generally  do  not  bel ieve  that*  me't- 
rication  of  home  applianMS'i/ould  result  in  safety  hazards 
and  possible* litigatidnVfrWi  appliance  users.     However,  this 
concern  has  ^rfaced  in  Canada.  ,    ■  ^ 

The,  lack  of  uniformity  in  power  supply  systems  shows 
that  the  appliance  industry  is  capable  of 'meeting 'difiEering 
demands.     It  also  demonstrates  that  the  world  can  exist  on 
more  than  one  system,  be\it.  ele<:tr ical  supply  or  measurement^ 
particularly  if  conversion' would  be  costly. 


V  •:  r 
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'    /  '    CHAPTER  18'    .     -  '  t. 

■.   •     .    «  ■  . 

THE  COMPUTER  INDUaHRY  REMAINS  DIVIDED 

;  •  / 

■     Whether  or  not  to  convert  to  the  metric,  system  has 
divided  tlxe  computer  industry  since*  the  late  WSOs.  Those 
companies  favor ihg  metrication — mostly  the  large  multiaation- 
al  companies — have  begun  converting  some  operations  to  the 
metric  system.     These  companies  genially  believe  they  would 
benefit  by  adopting  bija  measurement  system  In  their  worldwide 
engineer ing^  pro<3uc6lonf  and  marketing  o^e>tation&.     The  rest 
of,  the  industry^  some  m^ult inatimials  includedf  were  not  con- 
verting because • they  saw  no  benefits.     They  felt  conversion 
would  bring  problems  gnd  ad4^d*costs  to  their  companies. 

THE  INDUSTRY:     WHAT  IS  liT?  ^  f 

■  ■    ■    ■  ■  ■  ■-        '        -      ■      ♦  ■  ■..^•rr'^.- 

Th6  computer  industry  is  represented  by  som^  of  the  bet- 
ter>  known  and  largest  .corporatiort^  in  .Ameri^-a.     It  manufac- 
tures^ sellSf  and  supports  all^^ypes  of  data  processing  and 
business  equipment/  such  a§  ^^ef al'^pprpose  compijftier  systems /  , 
minicomputers  /  small  business  cpmputeriSr  and  ya'^iotfs  related 
equipm.ent.     Each  product:  category  has  a  dominant  company.  ^ 

Several  trac^  associations  act;  as  spokespersons  for  the 
computer  industry)  but  the  Computer,  and  Business  Equipment 
Manufacturers  Association  can  be  the  most  influential  because 
it  represents  those  companies  having  the  bulk/ of  the  indus-  , 
try'is  sales.     A  major  function  of  this  Assp.ciation  is  to  write 
performance  and  interface  standards  for  th'e  •  entire  indus trVy. 
The  Association  is  also  the  sponsor. approved  by  the "Ameiican 
National  Standards  Institute  flbr  all  standards  projects/,  do- 
mestic or  international/  in  both  the  computer . and  office  ma- 
chine areas.  /  ' 

In  the  past  20  yeg,rs  the  computer  industry  has  grown  more 
than  any  other  industry  in  America /  accarding  to:  an  Asspcia- 
tion  official.     This  growth  has  meant  dynamic  progress  and 
constant  change/  characteristics  which  may  ultimately  work  to 
the  industiry's  advantage  in  impleTtten€ing  the  change  to  met- 
rics. ■■ ...       '  ,■  ■■  •       .."  '  "  . 

,  Our  review  of  metr icatipn  in  this  industry  was  limited 
to.  discussions  with  top  metrjvc  officials  at  13  firms — -both 
large  and  small.     We  verified  and  supplemented  our  interview 
'information  with  the  questionnaire  responses  received  from 
those  computer  corporations  listed  aimonq  the  Fortune  500  com- 
panies.^   (See  ch.  5.)    Where  possible  we  reviewed  the  annual 
reports  of  these  corpor-atiohs  as  well  as  any  metric  state^ 
mentS/  policies/  planS/  and  handbooks  that  wete  available. 
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We  also  talked  with  metric  ofticials  at  the  Computer  and  \ 
Business  Equipment  Manufacti^Trers  Association, 

METRICATION  DIVIDES  THE  INDUSTRY     .  '   .  \ 

n;,ni*.c^h''°"^^"-i"^"^^'^P°^^^^°"        metrication,  most  com- 
decided  a/ainst  conversion  even  though  .they  be- 
lieve.it  is  mevitab/e.     However,  some  companies  have  decided 
to  convert  and  are /tudying  how  to  t,roceed..    ThJir  Ixperiencfs 
have  been  both  good  and  bad.  experiences 

Vqfifi  ^""tu^l^^  Vit^^^^  ^"  metrics  gained  some  momentum  in 
1968.     That  waX  the  year  the  Computer  and  Business  Equipment 
?he  coL?tti^%'oli^  formed.-its  first  metric  coSmi^t^e' 

Bur^.^rnF-er  ^  sols' purpose  was  to,  respond  to  a  National 
^^1^^''°/^^^''^^^^^^  In  its  formal  report  to 

NBS,  thejissociation  concluded  it  'could  not  take  a  position 
on _ me trid-ation  because  some  companies  favored  metrication 

"^rT^t^^  '''^''^^  '^'.  ''''^  Associatiori's  poncy  Sas  ?S  : 
fh£^?l    the  consensus;  therefore,  because  there  was  none,  .' 
.  the  A^ssociation Vs., metric  committee  was  abolished. 

^/^J^^t^'        1973,  the  Association  became  a  charter  member 

the  American  National  Metric,  Council .    After  lyeart  ac-  • 

/there"Ls°sMifn'o'''''  Association  dropped  ouf  because  ^ 

Tn  iQ7r!  ^t^^^."°.^°!;"P"ter  industry  interest  in  metrication. 
Secrltar?^^  1975,  -ANMC  asked  the ^Association  to  be 

■  ^?p^?;?n?       •  i  3  "ew  committee  representing  the  computer  and 
sirSiv  oJ"/"^"^i''^u:     ""^^  Association  refused  because  a 
n^rM?,-n5*.^-      ""^""^^'u^'^P  showed  no  interest  in  supporting  or  " 
participating  m  such  a  committee.'        .    ,  . 

-'.^  ^^n^P^ssociation  'official  recently  toid  us  that  few  mem-  * 
bers  expressed  even  a  casual  interest  infbecoming  involved 
bee^?n^o^  r -^^T^SP'^^^^^  the. Association  his  nbt  . 

sJverarJir^tihr^i^^'T^  and  preparing  for  it;.  ■  However, 

own  iSir  J^""^  ''''^''''u''!^  ^''P^''^"'^"^^^  with"  metrics  on  their 
own  over  the  years  had  mixed  results: 


.IV1973  one-company  began  designing  V^Jr^d^t  in  hard 
metric  units  but  soon  found, the  metric  fasteners  and 
supplies  needed  Vere  not  available.     The  result:  siq- 

■  nificant  redesign,  of  the  product  taking  about  3-1/2 

'    JJ^f^-y^^^s  to -complete  .  *  This  product  ended  up  with 
only  about  , 20  percent  of  the  components ^ designed -in 

■  H?o^rl  3  •i'''     This  same  compaPiy  tried  .again  in  1975  but 
dropped  Its  project  due.  to  similar  problems  and  a  lack 
of  vendor  capability.     \  company  of ficial  said  that  - 
both  experiences  were  very  costly  but  he  could  not  be 
more  specific  than  that.         -    .  ""^  ""^ 


\ 
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— One  of  tfhe  industry's  leading  companies  in  1974 
designed  one.  of  its  products  in  metric  units.  When 
the  firm  found  it  would  have  to  pay  as  much  as  a  20- 
percent  premium  for  metric  parts  and  supplies^  the 
company- scxapped  the  idea  and  redesigned'  the  product 
mostly  in-  customary  units.     This  same  company  devel- 
oped a  metric  plan  for ' implementation  by  January  1976 
fc>ut  did  not  implement  it  because  management  found  only 
a  few  companies  in  th^  industry  were  taking  conversion 
sef^iously.     Management  did  not  want  to  pay  the  price  of 
beingvii  metrication  leader  and,  consequently,  shelved 
the  program.  '      /•  .  / 

The  above  two  .com.panies  do  not  have  active  metric  programs 
today.     However,  a  small  group  of  mul tinati/ohal  companies, 
including  the  industry  leader,  were  more  s^jccessful  in  imple- 
menting their  metric  programs .     They  have: 

•  -      —statements  of  metric  policy  calling  for  a  gradual  im- 
plementation of  metrication  with  new  product  designs 
while  leaving  existing  products  alonq..^ 

.    --Metric  plans  which  u^suaily  specified  time  periods  by  ^ 
.     which  the  company  would  be  predominantly  metric,  usu- 
ally a  lO-year:  period.  > 

—Committees  or  coordinators  responsible  for  implementing 
and  monitoring  metric  policies  and  plans.  c  . 

— Some  products  already  converted  to  metric;  e.g.,  com- 
''puter.  terminal-^  and  housings  for  computer  mainframes. 

■   ;  .    V  •  .  ■  t 

Officials  with  these  multinational  companies  said  they 
are  converting.becaiise  metrication  is  inevitable.  Sd'veral 
officials  also  said  that  a:  primary  consideration  in  their  com- 
pany's decision  to  convert  was  the  European  Economic  Community 
directive  that  after  April  21,  1978,  all  goods  sold  in  Europe 
must  be  labeled  in  metric  units. 

i  The  largest  computer  corporation  in  the  United  St%tes 

^decided  in  1966  .to  study  "the  possibility  of  conversion  to  the 
metric  system.     Its  primary  reasons  for  doing  so  Were  that  (1) 
a  new  computer  series  was  being  developed  for  worldwide  use 
as  a  single  integrated  computer  line,  and  (2)  the  company 
wanted^  .to  expand  its  manufactur ing  capabil ities- worldwide . 

CoTPpany_of ticials  bklieye  they  are  successfully  progres- 
sing" toward"  their  goal  cyf  b^iag^predominantly  metric  by  1982. 
They  attribute  thevr  suc-eess^  in  large  measure  to  the  corpoifa- 
tion's  international  background  and  past  metric  experiences 
with  foreign  subsidiaries^-  Also,  metrication  has  been  given 


4!^  .. 


tfop, level  approval  and  support.     Plang  have  been  developed 

P'^ovided  to  assure  implementation.    The.  corporate 
standards  gr.qup  established  an  interdivisional  steering  com- 

^hLo^^-^^''^''^^'T?^'°"  represented.     The  committee  met  two 
or  three  times  annual]^  to  discuss  program  status  anxa  problem 
areas.     Responsibility  for  the  overall  metric  program  is  Cen- 
tered in  the  committee  chairman.     Each  division  manager  is 
responsible  for  .getting  timetables  for  converting  his  opera- " 
tions  sp  that  the  overall  corporate  goal  would  be  achieved. 

'.    .Not  all  multinational  computer  firms,  however,  believe 
vmetri^cation  is  inevitable.  .An  official  with  one  of  the  lead- 

•       ^'^'"^  ^^^^^  und£rstand^some  multinational 

•  -'""^  metric  because' they  had  no  .ingle  standard 

for  their  worldwide  operations  and  one  standard— either  metric 
or  customary--is  desirable.     Metrication  would  allow  them  to 

f  S  ^  standard  used  throughout  the  world.     IrT  discussing  his 
company,  however,  this  official  said  it  already  has  one  stand- 
ard which  is  used  throughout  its  global  operations..  Its 
standard  is  the  customary  system  of  measurement. 

The  official  further  stated  his  company  is  getting  no 
pressure  from  foreign  markets  to  manufacture  and  sell  metric 
products.     The  company  has  no  problem  selling  its  products  in 
overseas  metric  markets  or  getting  them  serviced.  Consequent- 
it;^         company  will  use  the  customary  system  until  it  costs 
m|re  to  use  it  than  to  convert  to  metrics.     It  plans  to  mon- 
itor metric  developments  around  the  world  through  a  network 
of  metric  committees. 

PROBLEMS  AND.  COSTS,   BUT  FEW  BENEFITS 

Most  industry  officials  believed  that  metric  conversion 
would  bring  added  costs,  and  in  several  cases,  officials  be- 
lieved this  cost  could  be  substantial.     But  actual  cost  exper- 
iences were  limited;  therefore,  no  one-in  the  computer  indus- 
try.really,  knew  how  much  melirication  .would  cost.     Only  three 
companies  we  visited  had  tried  to  estimate  what-  their  costs 
would  be.  c  - :  , 

,.  One  company  in  1971  estimated  its  conversion  costs  at 
from  several  hundred  thousand  to  several  million  dollars  if 
conversion  wa^  completed-in  a  3-  to  5-year  period.-  The  com- 
pany s  study  involved  all  areas  of  the  corporation  and  sought 
supplier  reactions  to  furnishing  metric  components.     An  offi- 
cial- said  suppliers  generally  were  willing  to  provide  the  com- 
pany with,  any  met  ri-c  Items  needed.     However,  this  cWpany  has 
since-^decided  not  to  convert  with  one  reafeon  being  the  cost  ^ 
that  would  be  incurred.  -  ^^^<. 


In  1963  a  second  company  estimated  its  costs  would  be. 
$3.6  million  over  a  10-year  conversion  period.     But  then  iny^ 
1971  it  revised  its  estimate  to.  $1 . 1  mill  ion ^  again  stretched 
over  B  10-year  transition  period.     The  company  lowered  its 
estimate  because  it  concluded  that  conversion  would  not  rej7 
quire  wholesale  dis^card  and  replacement  of  costly  manuf sfctur- \ 
ing  tools  and  equipment.     On  the  other  hand/ the  company  be-.; 
lieved ' that . costs  of  employee  education  and  training  would  be 
substantially  higher.    ^  / 

The  third  company  refused  to  discuss  its  1966  cost  esti- 
mate other  than  to  say  that  the  company ' s  study  team  estimated 
that  the  costs  would  amount  to  many  millions.     Despite  the 
high  cost's^  the  team  recommended  increased  use  of  the  metric 
system.     It  believed  unetrication  was  in  the.  corporation ' s  best 
interest  in  the  iong^un.  '  - 

Management^  at  one  large  corporation  is  convinced  some 
cost  data/  regardless  of  how  crude  it  miglajt^bef  is  needed  to 
set  priorities  and  generall-y  assure  some  m^Mgement  control. 
Many  multinational  computer  firms  convertijiG  ,are  following  a 
polit:y  of  letting  costs  lie  where  they  f alBlvithin  the-com- 
panies-     They  hope  that  managers ^  operati|H|rithout  a  budget  * 
fQf  metrication^  would  be  resourceful  arii^BHKeineht  metrica 
tiony'with  minimum  costs.  ^^^S^kI}  " 

The  impact  of  metrication  in  cost  and  . probl^nis  will  vary 
from  company  to  company.     Industry  officials  have  different 
opinions  as  to  which  areas  of  their  business  would  be  most  af- 
fected by  metrication.     One  problem  almost  always  mentioned^  , 
however^  is  the  need  to  maintain  two  inventories- — one  for 
metric  products  and  another  for  customary  products--f or  many 
years.     Officials'  estimates  of  how  long  dual  inventories 
would  be  required  varied  and  ranged  from  10  to  30  years.  . 

Besides  the  inventory  problem^  of ficials  generally  be-' 
lieve  their  companies  are  likely  to  incur  costs  in  the  fol- 
lowing ariaas: 

— -Some  employees  will  need  metric  tools  in  their  work. 
One  company/  for  example/  has  over  12/000  field  engi- 
neers^ho  probably  will  require  some  metric  tools  for 
computets  having  metric  components.     An  official  of 
this  firm  did  not  know  whether,  the  company  or  the  em- 
ployee would  pay  for  the  added  cost  of  buying  the  met-  - 
Tic  tools..  '  .. 

— The  need  to  show  two  sets .  of  mea^surement  units  on  engi- 
neering drawings/  and  how  to  show  them/ ^ could  be  a 
problem.     One  company  estimated  that  using  the  two 
measurement  systems  on  its  engineering  drawings  would 


add  5  percent  to  the  total  cost  of  the"  drawings. 
Another  company  also  found  it  was  costing  more  than  it 
was  worth  and  stopped  this  practice  after  8  years. 
The  company  now  shows  either  only  customary  or  metric 
units  on  its  drawings. 

—Metric  conversion  will  require  changing  numerous  prod- 
uct standards  to  either  a  hard  or  soft' conversion.  Al- 
most every  product  standard  in  the  industry  is  now  ex- 
pressed in  customary  units. 

— Training  programs  with  training  materials  and  documen- 
tation will  have  to  be  developed  for  employees.  Em- 
ployees may  lose  work  time  while  in  training,  and 
there  may  be  initial  productivity  decreases  as  employ- 
ees learn  to  work  with  metric  units.     One  company,  for 
example,  had  developed  a  training  program  which  will 
.have  an  impact  to  varying  extents  on  every  employee 
in- the  company. 

-   -     .  ^  r 

—The  availability  of  metric  parts,  at  least  initially, 
IS  a  concern.    Several  companies  told  us  they  have  al- 
ready had  difficulty  in  locating  metric  sources,  and 
after  locating  them  they  had  to  pay  higher  prices  than 
for  customary  parts. 

— Metric  conversion  could  create  safety  problems.  Some 
manufacturing  .processes,  for  example,  are  temperature 
controlled,  and  an  employee  could  get  injured" by  con- 
fusing Celsius  and  Fahrenheit  readings.     One  company 
told  us  that  one  of  its  machinists  unknowingly  working- 
with  metric  numbers. was  almost  injured.     He  miscali- 
brated  his  machine  which  caused  the  tool  to  break  and 
fly  off  the  machine. 

—Computer  programs  may  need  to  be  modified  or  complete- 
ly rewritten.     In  prior  reviews  of  data  processing 
?ystems,  we  have  found  that  program  modifications  can 
be  an  expensive  and  prolonged  process,  especially  if  ' 
the  documentation  supporting  the  existing  program  was 
.5        not  complete  or  had  flaws  in  it.  . 

,    Most  companies,  including  those  in  the  process  of  conver- 
ting ,  associated  few  or  no  benefits  with  metrication';-,  One 
benefit  cited  was  that  metrication  would  make  the  U.S'.  corpor- 
ations more  competitive  in  the  world  market.    A  vice  president 
of  a  leading  computer  firm  claims  this  is  nonsense.     He  said 
the  biggest  impediment  to  marketing  overseas  is  that  the  prod- 
duct  as  American,  not  that  it  is  in  customary  measurements. 
According  to  this  official,  all  countries  today  use  standards 
as  a  trade  barrier  to  keep  U.S.  products  out  and  this  will 

»  ■ 

■  ■         ^     '       ■  ■  ■  ■     '  . 
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continue  regardless  of  whether  the  United  States  goes  metric 

or  not. 

Another  benefit  often  cited  was  that  metrics  would  pro- 
vide an  opportunity  to  standardize  products.     However^  one 
official  with  a  major  corporation  told  us  that  achieving  uni- 
versal interchangeability  and  standardization  involves  more 
than  just  agreeing  on  linear  dimension,  which  is  the  only  ^ 
thing  metrication  addresses.     This  official  believes  the  em- 
phasis on  metrication  sidesteps  the  real  obstacles  to  attain- 
ing worldwide  standardization,  such  as 

-  — ^the  different  methods  engineers  around  the  worl<|^se 
to  draw  things  and  the  need  to  redraw  these  drawings 
beJor.e  transferring  them  from  abroad  to  the  United 
States,  • 


— the^ different  material  specifications  in  use  from 

country  to  country  and  the  need  to  redesign  components 
•        to  use  foreign  specifications, 

^        — the  limited  vendor  competition  abroad  because  these 
•vendors  have  to  (Convert  American  drawings  to.  local 
standards  and  local  language,  and 

--th^  language  barrier  between  the  countries  of  the 
world  which  often  results  in  poor  and  inaccurate  com- 
munications, y 

By  adopting  hard  metric  standards  for  its  compu^rs  and 
business  equipment,  the  computer  industry  would  also  J^e  in  a 
.position  to  seriously  begin  considering  the  use  of  haird  met- 
ric paper  sizes  with  its  machines.     The  internationally  sanc- 
tioned metric  paper  size  system  is  said  to  contain  many  bene- 
fits, not  the  least'  of  which  is  a  much  simpler  way  of  expres- 
sincf  the  weight  of  paper  than, is  done  in  the  United  States 
today. 

But  a  major  obstacle  ta  adopting  this  paper  system  is 
that  the  equipment  manufactured  by  the  computer  industry  and 
used  throughout  the  world  is  built  to  inch  specifications,  and 
metric-size  paper  is  currently  not  compatible,  with  this  equip- 
ment.    For  example,  automatic  business  ma.etHrrres  that  add  data 
to  preprinted  business  forms  use  feeding  devicjss  employing 
pins  spaced  at  1/2-inch  centers.    'This  requires  that  contin- 
uous forms  have  feed  holes  punched  at  1/2-^inch'  intervals  and 
that  form  depths  be  in  multiples  of  this  module. 

The.  issue  of  paper  size  is  very  complicated  and  one  that 
representatives  of  the  computer,  paper,  and  printing^^ indus- 
tries were  jointly  studying  as  a  subcommittee  of  ANSI.  Any 
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change  to  our  system  of  paper  sizes  would  have  an  impact  on 
things,  such  as  filing  systems,  filing  equipment,  and  paper- 
making  equipment.  '         -  . 

'The  subcommittee  considered  the  pluses  and  minuses  of 
conversion  for  business  paper  and  concluded  that  changes  to 
paper  sizes  must  necessarily  be  limited  to  a  soft  conversion 
because  computer  and  business  equipment  will  be  soft  converted 
for  the  short  term.     Thus,  it  appears  that  an  American  commit- 
ment to  an  international  metric  standard  for  paper  sizes  will  ^ 
not  J5e  achieved,  at  least  ifi  'the  near  future.     (See  ch.  19  for 
^discussion  of  the  international  metric  paper  size  system  and 
the  advantages  and.  disadvantages  to  using  that  system.) 

FUTURE  METRICATION  EFFORTS 

Metric  officials  with  one  of  the  industry's  largest  com- 
panies were  convinced  the  United  States  would  not  complete 
nietrication  until  the  next  century  if  conversion  continued  to 
be  voluntary.     They  believed  a  national  program" with  plans  and 
timetables  is  needed.     Officials  at  other  computer  companies 
shared  this  view  and  stressed  th<r  need  for  a  short  conversion 
to  keep  confusion  and  costs  to  a  minimum. 

Some  officials  wanted  a  voluntary  program  but  disagreed 
on  what  the  Government's  role  should  be  regarding  metrication. 
Two  large  companies  believed  that  the  Government  should  pro- 
vide companies  with  some  form  of  incentive  to  convert.  "The 
particular  incentive  desired  in  one  case  was  some  form  of  tax 
relief  to  keep  metric  costs  down.     The  other  company  believed 
conversion  should  proceed  voluntarily  up  to  a  point,  predeter- 
mined by  the  Government,  after^which  everything  would  be  con- 
verted.    One  official  of  anotiier  firm  cautioned  that  the  Gov- 
ernment should  not  subsidize  metrication  for  anyone  because 
to  do. so  would  bring  chaos  and  add  tototal  conversion  costs. 

.        Officials  of  one  major  company  said  that  the  American 
peo{)ie_^sh^d  have  a  voice  in  deciding  whether  the  United 
States  sTibuld  convert  to  the  metric  system.     The  company  be- 
lieves public  opinion  should  be  assessed  by  the  U.S.  Metric  • 
Board.     According  to  the  officials,  if  the  Board  determines  ^ 
the  American  public  does  not  want  metrication,  the  country  g| 
should  continue  with  soft  conversion  where  appropriate  and  ▼ 
determine  a  new  course  o'f  action.     Regardless  of  any  future 
national  decisions,  however,  this  company  will  cpntinue'to 
convert  its  operations.    The  company  believes  it  could  oper- 
ate in  two  measurement  systems  although  it  would  prefer'  just 
one — the  metric  sys,tem. 

'  Us 


CONCLUSIONS- 


"The  computer  industry  remains  divided  on  whether  or  not 
metrication^ is  necessary.     Certain  large  multinationals  with- 
in this  industry  believe  conversion  is  inevitable  and  are  pre- 
paring for  it.     Other  companies^  including  multinationals; 
still  vigorously  oppose  conversion  because  they  see  no  bene- 
fits. 

The  industry  does  not  know  whether  metrication  is  a  cost- 
beineficial  business  decision.     Bather  than  thoroughly  evalua- 
ting costs  and  benefits^  companies  are  deciding  to  convert  be- 
cause of  what  they  claim  is  the  inevitability , of  metr icati^)n. 
Few  benefits  are  being  cited yet  the  few  cost  studies  made 
show  companieSs  will  incur  added  costs  to  become  predominaintly 
metric.     It  appear^  that  this  industry  will  remain  divided. 
However^  if  the  United  States  decides  metrication  is  best/ 
many  corporation  officials  would  favor  a  quiok  conv^rsj/pn  over 
a  prolonged  one  to  minimize  confusion  and  cost.  C/^ 
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CHAPTER  19 


LITTLE  CHANGE  IN  BU&INESS-LETTER  SIZES 


The  paper  industry  does  not  plan  to  acgept  the  proposed  . 
international  metric  standard,  size  for  business  paper. >  The 
importance  of  keeping  the  current  size  is '  th^t^  most  f  il ing 
systems,  business  machines,  and  other  products  were  made  to 
fit  the  business  letter;  and  Consequently,  other  record  paper 
and  forms  were  designed  to  conform  to  this  size. 

While  the  United  States  does  not  have  a  fbrmal  national 
standard  business  letter  size,  by  general  custom  the  common 
business  letter  size  is  8-1/2  by  11  inches.     Th^  Federal 
Government  uses  8-  by  10-1/2-inch  sized  paper  ad  its  standard 
size .       ,  .     '  ^  \    '   '     ■  ^ 

■  '>    .  ' 

Our  review  of  the  paper  industrywas  limited  to  the  met- 
rication activity  surrounding  the  correspondence-  and  business 
size  paper  and  forms.  We  discussed  the  paper  industry* s 'metri- 
cation activities  and  the  business  paper  size  problem  with 
representatives  from  industry, associations  and  manufacturers. 

PAPER  INDUSTRY  BACKGROUND 

•\  The  American  Paper  Institute  is  the  industry' s  ^jational 
trade  association.     Its  approximately  200-m€|mber  firms  provide 
more  than  90  percent  of  all  pulp,  paiJer,  and  paperboard  manu- 
factured domestically.     The  paper,  industry  ranks  among\ .the  ' 
siVc  largest  industries  in  the  United^  States  and  last  year 
produced  over  60  million  tons  of  paper  and  paperboard The 
paper  and  all ied  products  companies  employ  approximately^ 
750^000  people  located  throughout  the  Nation . 

The  Institute  par ticipates  in  the  Internation^al  ^Organiz- 
ation- for  Standardization*  s  meetings  concerning,  international 
paper  standards.     Also,  the  paper  industry,  in  cooperation, 
with  the  American  National  Metric  Council ,  has  established l 
a  paper  ^nd  allied  products  industry  sector  to  pl^n;conver- 
sion  activity  with  the  Institute  as  the  secretariate.  This 
sector  committeie  has  established  12  sjiibcommittees  for  the 
industry.     These  subcommittees  are:    papermaking.  and  other  •? 
fibers,  newsprint,  printing-writing  papers,  packag ing' paper ,  ; 
sanitary  tissue  products,  specialty  papers ,  corru^a tea  and 
solid  fiber  boxes,  folding  carton  and  food  service  products, 
paperboard  other  than  packaging,  machinery  manufacturers^, 
units  and  testing  instrumentation,  and  employee  rtr  gin  in^g . 

An  Institute  official  informed  us  that,  ovefcall,  the 
paper  industry  would  soft  convert  but,  for  the  most 'part;  be 
responsive  to  the  customers  needs.     Therefore,  thfere  may -be  ; 


19-r 


4ie  _ 


*  ■  .  .      ■  ■  ■ 

some  hard  conversions,    we  were  informed  by  a  manuf actur inq 
off-icia-l  that  a  hard  conversion,  would  reouire  some  adjust- 
ments to  plant  equipment;  for  example,  to  cut  the  finished 
product  to  the  -dimeni^ion  ordered.     However,  most  of  the  met- 
rication activity  would  result,  in  changes  to  the  labeling, 
billing,  and  other  business  systems.    Also,  metrication  would 
require  some  training  of  employees  in  the  metric  system'.  . 

INTERNATIONAL  STANDARD  PAPER  SIZEis 

ISO's  standard  for  paper  sizes,  is  a  system  of  paper^  ' 
sizes  based  on  the  concept  that  all  paper  sizes  can  be  der- 
ived from  a  1-square-meter  sheet  of  paper  having  a  wid'th  to 
length  ratio  of  1  to  1.414.    This  preferred  basic  sheet  of  • 
paper  is  a  rectangle  measuring  841  by  1,189  millimeters.  To 
produce  the  succeeding  sizes,  this  sheet  is  cut  in  half.  The 
resulting  sheets  are  one  half  the  area  of  the  previous  sheet. 
This  process  can  be  continued  to  produce  a  series  of  about^ 10 
useful  sizes  called  the  A-series  of  paper  sizes.     The  busi^ 
ness-siz^  paper  is  the  A4  size~210  by  297  millimeters  or 
8.27  -by  11.69  inches.  ■ 

The  following  figure  shows  how  the  A-series  of  paper  is 
derived  from  a  1-square  meter  sheet.  ^  . 


AO 


841  mm 


A1 

(23.39  X  33.11  in.) 


420  mm 


A3 

(11.69x16.54  in.) 


(16.54x23.39  in.) 

210  mm 

^  A4 

3       (8.27  X 
3      11.69  in.) 

^     210  mm 

S  A5 

3 
3 

A6 

A7 

A8 
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'  The  following  table  lists  the;. A-ser les  oaper  sizeg^.v 


Size 


Millimeters': 


Inches 


AO.  '              -841  by  1189 

•  Al  594  by  841 

A2  •                 420.  by 

A3  .  297  by 

A4  ,            210  by 

A5  148  by 

A6  -     .          105  by 

.      A7  -       7.4  by 

.    A8  .       52  by^ 

A9  37  by 

AlO  -        26  by  \v  37 

ISO  standards  for  papet  als'6  in 

to  be  used  when  paper  sized  between 

is  needed.  The  following  table<^s 


594" 
420 
297 
210 
148 
105- 

74 

52 


%i 


Lze 


BO 
Bl 
B2 
33 
84 
B5 
B6 
87 
88 

8a 

810 


Mill  imet^xs 

■1  ^  ^ 


1000 
707 
5,00 
353 
25 
17 
125 
88 
62 
44 
31 


by  1414 
by  1000 
by  /1 01 
by  '  .v500 
by  "353 
by.w;250, 
.by'*:-'176 
by  125 
by  .  •  .  88 
62 


33 

•  11 

by 

46  • 

O  1 
8^ 

Dy 

J  J  • 

1  1 

16 

.54 

by 

23. 

39 

11 

.69 

by 

16. 

^% 

8 

.27 

by 

11. 

•  5 

.83 

by 

8. 

.4 

.13 

by 

5. 

83 

2 

.91 

by 

4. 

13 

•-2 

.05 

by 

2. 

91 

1 

.46 

by 

2. 

05 

1 

.02 

by 

-  1. 

46 

kde  a  SLTTiilar  B  series 
wo  A-series  sizes 
'3  series  sizes • 

Inches 
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39. 

37 

by 

55. 

57 

27. 

83 

by 

39. 

37 

19. 

69 

by 

27. 

83 

13. 

90 

by 

19. 

69 

9. 

84 

by 

13. 

90 

6. 

93 

by 

9. 

84 

4. 

92 

by 

6. 

93 

3. 

46 

by 

4. 

92 

2. 

44 

by 

3. 

46 

1. 

73 

by 

44 

1. 

22 

by 

1. 

73 

The  question  of  a  «standdra^^.e ,  be  it  ISO  or  a  U.S. 
standard,  is  separate  from  the  use^^of  the  metric  system,  and 
the  two  could^be  considered  separately.     However,  they  appear 
interrelated  because  .( 1 )  considerafc-ion  and  planning  for.  the 
paper  industry*^  adoption  of  th6  metric  system  and  (2)  the 
proposal  that  the  U.S.  paper  industry  adopt  the  international 
paper  size  are  occurring  at  the  same  time. 

.   Two  subcommittees  of  the  American  National  Standards 
Institute  have. been  studying  the  optimum  metric  size  for 
business  letters  from  the  viewpoint  of  paper  manufacturers, 
printers,  and  users..   They  hav^  also  been  working  on  (1)  the 
problem  of  the  difference  in  the  sizes  between  Goverjimen^t 
and  commercial  business  letters  and  (2)  the  effects  of  ad- 
opting ISO  sizes. 


If  the  size  of  the  business  letter  is  to  be  converted 
to  the  metric  system,  the  paper  industry  has  the  following 
options:  . 

•  1»     Soft  convert  the  present  size  of  8-1/2  by  11  inches 

to  215.6  by  279.4  millimeters. 

2.  Soft  convert  the  present  size,  with  the  dimensions  ' 
rounded  to  215  by  280  millimeters ,  which  is  8.46 

by  11.02  inches.  . 

3.  Adopt  fhe  A4  size,  210  by  297  millimeters,  which  is 
8.27  by  11.69  inches. 

4.  Hard  convert  and  adopt  a  new  size,  210  by  280 
millimeters,  which  is  8.27  by  11. 0^  inches. 

The  compromise  size  of ^ 210  by  280  millimeters,  or  8-1/4 
^by  11  inches,  would  preserve  the '  11-inch  length  dimension 
^Nneeded  for  our  existing  filing  system  and  business  machines; 
^nd  bhe  adoption  of  A4  width,  210  millimeters  or  8-1/4  inches 
could  make  international  uniformity  in  envelopes  possible.- 

At  this  point,  there  is  gei>eral  agreement  within  the 
paper  industry  to  continue  using  11-inch  lengths.  Eleven 
inches  is  279.4  millimeters.    Pounding  this  to  280  milli- 
meters would  only  increase  the  present  lenath  b^  0.0016  of  an 
inch,  well  within  existing  tolerances.     The  question  of 
width,  however,  is  still  unresolved.     The  advantage  of  adopt- 
ing the  A4-size  width,  210  millimeters  (8.27  inches) ,  'is 
that  it  only  reduces  the  present  size  by  about  1/4  inch,  and 
this  uniform  width  could  permit  the  international  standard- 
ization of  envelop/pr  sizes. 

Presently,  the  Federal  Government  has  not  done  anytbong 
to  adopt  the  compromise  size.    Also-,  ISO  has  not  been  willing 
to  introduce  the  210-  by  280-millimeter s  size  as  an  alternate 
size  in  the  A  series.     An  Institute  official  advised  us  that 
the  paper  industry  will  just  soft  convert  the  present  8-1/2- 
by  11-inch  size.     The  paper  sizes  will  not  change  until  the 
Government  and  ISO  have;  agreed  with,  the  paper  industry  on  a 
standard  size  for  use  in  the  United  States  that  recognizes 
or  adopts  the  11-inch  length  dimension. 

DISADVANTAGES  AND  ADVANTAGES  OF  INTERNATIONAL 
PAPER  SIZES  AND  STANDARDS  ~  \  ~ 

Disadvantages 

',  Industry  officials  told  us  that. the  adoption  of  ISO's 
system  of  paper  sizes  would  present  some  problems,  especially 

-  •  :  ■  ■  ■  .....  .         \  :•  .       ■••  ,.  ■  •  , 
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with  the  use  of  business  machines^  because'the  machines  would 
have  to  be  modified  or  replaced.  - 

;  .The  paper  sizes  used  in  automatic  writing  and  reading 
machines  are  usually. dictated  by  the  dimensions  of  the  ma- 
chine.    An  industry  official  stated  that  many  of  the  A  series 
paper  sizes  9re  not  readily  adapted  for  ose  on  high-speed 
printers  and  are  not  well  suited  for  printing  on  presses. 
However^  these  automatic  systems  are  ne^e^sary  to  process 
the  increasing  volume  of  business  transactions. 

As  an  exaimple/  the  increase  in  the  volume  of  bank 
checks  to  be  processed  made  automation  necessary.  Machines 
were  designed  to  handle  a  range  of  check  sizes^  but  the 
check  must  be  between  6  and  8-3/4  inches  by  2-3/4  and*  3-2/3 
inches.     The  A-series  size  recommended  for  checks  is  A6 
(105  by  148  millimeters  or  4.13  by  5.83  inches)  and  will 
not  work  in  the  automatic  readers .     The  suggested  solution 
is  to  use  one  fourth  of  the  ,A4  size^  which  would  be  210 
by  74  millimeters  or  8.27  by  2.91  inches.  This  manipulation 
does  produce  a  size  that  is  acceptable  to  the  reader /  but 
but  it  cannot  be  used  in  automatic  writing  machines. 

All  business  machines  that  automatically  write  data  on 
continuous  paper  or  forms  use  feeding  devices  with  pins  spaced  , 
at  1/2-inch  centers.     This  requires  that  continuous  forms 
have  feed  holes  punched  at  1/2-inch  intervals  and  that  their 
-lengths  be  in  multiples  of  this  module.     This  requirement 
eliminates  the  A-series  size  for  use.     The  A4  size  has  a 
length  measurement  of  297  millimeters^  or  11.69  inches.  The 
U.S.  commercial  size  has  an  ll*inch  length.     The  use  of 
continpus  processing  paper  and  forms  seems  to  be  certain; 
therefore^  to  change  all  automatic  data  processing  equipment 
printers  and  other  business  maichines  with  1/2-inch  spacing 
does  not  seem  to  be  justified. 

'Another  problem  wit?h  adopting  the  A4-size  business  paper 
would  be  the  need  to  change  the  sizes  of  other  office-related 
products  which  have  been  built  to  accommodate  the  8-1/2-  by  11- 
inch  business  paper  size;  for  example/  desks^  filing  systems^ 
binders^  etc.     This  problem^  however ^  does  not  exist  when 
you  use  something  less  than  the  8-1/2-  by  11-inch  size.  For 
example y  the  Federal  Government's  8-  by  10-1/2-ihch  size 
can  be  used  with  the  office  products  designed  to  accommodate 
the  8-1/2-  by  11-inch  size  . paper. 

The  Standards  Council  of  Canada  (Canada 's  national  stan- 
dards organization )  ^  after  studying  the  problems  of  the  11-* 
inch  length  and  the  need  for  1/2-inch  spacing  for  business 
machines  and  learning  that  ISO  was  not  willing  to  add  a  cpm- 
prom^ise  size  to  the  A  series^  has  standardized  on  the. 


8-1/2-  by  1.1-inch  business-size  paper.     Therefore,  the 
A-series  size  may  be  an.  international  standard  size,  but  it 
IS  unlikely  that  it  will  be  adopted  worldwide. 

Advantages <    •  ,  ^ 

Other  features  of  ISO's  paper  standards  are  less  con- 
troversial.    The  ISO  system  includes  standard  envelope  sizes 
that  are  coordinated  with  the  standard  paper  sizes.  It 
uses  the  grammage  concept,  a  metric  measurement,  for  paper 
weights .  •  ^  "  . 

It  would  be  more  economical  foif  the  United  States  to  use 
■a  limited  number  of  envelope  sizes  to  meet  all  rnailinq  heeds 
instead  of  the  hundreds/6f  sizes  now  used.     However,  it  is 
not  necessary  to  convert  to  the  metric  system  to  accomplish 
•>  this.     Many  of  the  odd-size  envelopes  used  are  selected  for 
their  attention  v^lue  in  direct  mail  advertising  and  greeting 
c  9  r  CI  s  •       T ' 

■       ■        '  ' 

;  In  addition  to  size,  paper  manufacturers  and  users  also 

define  the  substance  or  basis  weight  of  a'particular  grade  of 
paper.     This  basis  weight  is  defined  in  pounds  of  a  ream  of 
flypaper  cut  to  a  gi-ven  size;     This  method  of 'descr ibing  paper 
^can  be  eliminated  with  the -use  of  the  metric  system. 

The  grammage  method  expresses  basis  weight  of  paper  in 
grams  per  square  meter.     The  concept  eliminates  confusion 
over  each  Basis  weight  of  different  quality  paper  cut  to 
different  sizes  by  providing  a  common  unit  for  comparing 
sheet  weight.     The  customary  ounce  unit  is  too  large  to  be 
used.     Further,  in  the  metric  system,  ream  weight  is  reported 
in  kilograms  per  1,000  sheets,  thus  providing  a  distinction 
between.- sheet  weight. 

CONCLUSION  j 

"^trication  of  business  paper  is 'not  a  simple  task  even 
though  the  paper  manufacturer  could  probably  change  the  size 
of  paper  easily."    The  U.S.  paper  industry  has  considered  Can- 
ada s  decision  to  retain  the  ll-inch  length  for  business  pa- 
J)er.     Further,  to  take  advantage  of  international  standardiz- 
of  envelopes  in  the  future,  it  has  proposed  adoption  of 
the  8-1/4-inch  width. 

•  ^  ^  :  :  -    •   V  ^ 

The  paper  industry  wants  to  bfe  responsive  to  customer 
needs  and  keep  the  Genomic  im^^tJt  to  a  minimum.  Therefore, 
It  plans  to  retain  the  ll-.inch  len^tfjdinlension  so  that  fil- 
^  ing  systems,  business  machines,  apWher  products  do  not 
have  to  be  modified  or  replaced.  ?T^^  v  ,* 
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CHAPTER  >20  - 

SUBVEYPNG'  AND  MAPPING;     SOME  FAMILIARITY ' WITH  METRICS 

Measurement  is  extremely  important  to  those  involved  in 
surveying  and  mapping.     Metric  units  have  been  used  to  some 
extent  in  various  phases  of  the  profession  for  many  years^ 
and  some  of  the  data  bas,p  is  already  metric.     However  ^  tl^ 
customary  system  is  the  predominant  system  us§^<3. 

Conversion  to  a  predominant  use  of  the ^'mi^tr ic*''''&y«4ipm 
would  not  significantly  benefit  surveyors  and  mappers.  How- 
ever ^  some  benefit. would  result  from  a  single^  uniform  mea- 
surement system  on  a  worldwide  basis.     Mappers  would  benefit 
to  some  extent  in  that  some  of  the  data  base  is  already  met- 
ric^ and  the  cost  and  time  required  to  convert  this  data  to 
cqstomary  units  would  be  eliminated. 

Surveyors  and  mappers  did  not  expect  metrication  to  pre- 
sent major  problems  as  long  as  the  "go  forth"  approach  is  fol 
lowed.     This'means  that  existing  Ijpnd  deeds  and  plots  would 
not  be  resurveyed  (in  metric)  untrl  the  land  was  resold  or 
there  was  another  need  for  the  survey  to  be  redone.  Maps^ 
would  be  converted  when  they  are  revised  or  new  ones  are  pre- 
pared.    Exceptions  to  the  go  forth  approach  could  be.  aeronau- 
tical charts  and  road  maps.  . 

We  discussed  metrication  of  surveying  and  mapping  with 
the  three  major  mapping  agencies — the  U.S.  Geological  Survey/ 
the  National  Ocean  Survey ^  and  the  Defense  Mapping  Agency — 
and  several  surveying  firms  and  private. map  producers.  Dis- 
cussions were  also  held  with  the  American  Congress  on  Survey- 
ing and  Mapping  and  the  ANMC  Surveying  and  Mapping  Sector 
Committee.   tWe.^lso  examined  pertinent  documents.- 

MAPPING 

Many  different  types  of  maps  are  produced/  including 
aeronautical/  nautical/  topographic,  and  special-purpose / 
such  as  road/  recreation/  and  engineering.     These  are  pro- 
duced by  Federal/  State/  county/  city/  and  private  groups. 
Most  of  the  basic  cartographic  (chart  and  mapmaking)  work  is 
performed  by  Government  agencies  because  private  interests 
do  not  have  the  required  resour<Ses.     Maps  prepared  by  the 
Geological  Survey  and  other  government  agencies  serve  as 
the  basis  for  many  other  maps.  .  , 

Aeronautical''  charts 


With  some  exceptions/  aeronautical  charts  are  prepared 
by  the  Federal  Government.     The  National  Ocean  Survey  of  the 


, Department  of  Commerce's  National  Oceanic  and  Atmospheric  Ad- 
ministration prepares,  publishes,  and  distributes  aeronauti- 
cal charts  of  the  United  States.  Charts  of  foreign  areas  are 
prepared  and  published  by  the  Defense  Mapping  Agency  of  the 
Department  of  Defense  and  ^re  sold  to  civilian  users  by  the 
Oc«an  Survey.     These  charts  are  used'  in  military,  commercial, 
and  general  aviation. 

Aeronautical  charts  of  the  United  States  and  many  other 
countries  are  almost  exclusively  in . the  customary  system  with 
altitude  in  feet  and  distance  in  nautical  miles.  1/    The  "Ocean 
survey  prepares  its  aeronautical  charts  in  accordance  with 
interagency  Air  Cartographic  Committee— Federal  Aviation  Ad- 
ministration, Department  bf  Defense,  and  Department  of  Com- 
merce— specif icatibns.     The  Ocean  Survey  cannot  unilaterally 
convert  its  aeronautical  charts.     Defense  Mapping's  aeronau- 
tical charta  are  prepared  in  accordance  with  standards  estab- 
lished by  the  International  Civil  Aviation  Organization.  This 
international  organization  was  considering  January  1985  as  i 
possible  target  date  for  conversion  to  metric.     Neither  tf\^ 
Ocean  Survey  nor  Defense  Mapping  have  any  plans,  to  metricate 
aeronautical  charts.     (see  ch.  15  for  a  discussion  of  the  im- 
pact of  metrication  on  aviation  and  the  aerpspace  industry.) 

A  concern  if  metric  conversion  of  aeronautical,  charts 
were  to  take  place  is  that  for  some  period  of  time  pilots 
mjfy  have  to  use  both  customary  and  metric  charts.  Ocean 
•gurvey  and  Defense  Mapping  officials  told  us  that  any  con- 
fusion overmeters  and  feet  could  result  in  safety  problems 
(A  meter  is  over  3  times  greater  than  a  foot— the  commonly 
used  unit.)     For  this  reason , -these  of ficial s  believed  that 
conversion  of  aeronautical  charts  wj|uld  probably  be  done  as 
quickly  as  possible  if  and  when  a  decision  was  made  to  con- 
vert aviation  to  the  metric  system. 

This  would  mean  that  charts  in  use,  for  the  most  part, 
would  have  to  be  revised  €o  show  metric  if? imensions .     A  less 
costly  approach  would  be  to  convert'  the' charts  as  they  are 
normally  updated  or  new  ones  prepared.     It  would  be  many 
years,  however,  before  all  charts  would  be  converted  under 
this  approach. 

Some  conversion  costs  would-be  offset  by  savings  that 
would  resultbecause  some  data  is  already  metric.  Mapping 
data  is  often  exchanged  between  various  mapping- groups,  both 


1/The  nautical  mile  is  an  international  unit  of  distance" 
for  sea  and  air  navigation  based  on  the  length  of  a  minute 
of  arc  of  a  great  circle  of  the  earth.     It  equals  1,852 
meters  or  6,076.115  feet. 
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domestic  and  foreign.     Some  of  this  data  would  alreadj^  be  met- 
ric because  It  would  be  generated  by  metric  countries.  De- 
fense/Mapping also  gathers  data  on  foreign  areas  in  metric. 
In  addition^  the  national  geodetic  network  1^/  has  been  in  iriet- 
rJ.Cf  probably  since  the  first  survey  in  1830.     The  network  . 
provides  much  of  the  basic  data  base  for  mapping  in  the  United 
States. 

Ir 

Defense  Mapping  and  Ocean  Survey  officials  said  conver- 
sion of  metric  data  to  customary  is  a  minor  problem^  but  some 
expense  is  involved.     The  cost^  however ^  is  unknown. 

Decisions  on  whether  and  how  aeronautical  charts  are  to 
be  converted  to  metric  would  not  be  made  by  the  mapmakers  but 
by  the  Interagency  Cartographic  Committee  and  the  Internation- 
al Civil  Aviation  Organization.     Any  plans  to  convert  aircraft 
operation  should  take  into  account  the  cost  and  any  problems 
that  may  be  involved  in  converting  aeronautical  charts.     If  a 
decision  is  made  to  convert  aircraft  operations^  a  target  date 
for  conversion  would  be  needed  in  order  that  the  preparers  of 
aeronautical  charts  could  plan  for  conversion. 

Nautical  charts 

The  Ocean  Survey  charts  the  coastal  waters  of  the  United 
States  and  its  territories  and  the  Great  Lakes.     Defense  Map- 
ping is  responsible  for  international  waters^  and  the  Army 
Corps  of  Engineers  charts  the  Nation's  rivers.     Some  private 
firms  reformat  and  reproduce  Federal  nautical  charts  for  their 
own  varied  uses.  / 

Nautical  charts  are  mostly  customary  with  feet  and ^fath- 
oms (6  feet)  used  for  depth  of  water  and  nautical  m'iles  gen- 
erally used  for  distance.     It  has  been  the  <:ustom  to  use  the 
statute  mile  for  distajnce  on  the  Great  Lakes. 

The  Ocean  Survey  has  been  involved  in  two  metric  proj- 
ects.    As  part  of  an  agreement  with  the  International  Hydro-  • 
graphic  Organization  (an  organization  of  maritime  countries 


1/The  national  geodetic  network  is  a  system  of  bronze  markers 
implan.ted  in  the  earth's  surface  at  over  500^000  locations 
that^^ive/  with  great,  accuracy/  the  longitude  and  latitude 
and/or  elevation  of  each  point.     This  system^  which  is  es- 
tablished "and  maintained  by  the  National  Ocean  Survey, 
serves  as  the  primary  reference  system  for  surveying  and 
mapping  of  the  Unitifed  States  and  is  the  basis  for  much  of 
the  mapping  data.     The  data  is  converted  to  the  customary 
system  because  nearly  all  its  users  are  on  the  customary 

^  system • 
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which  works  to  standardize  charting  symbols  and  specifica- 
tions)^ the  Ocean  Survey  developed  five  charts  of  the  North 
Pacific  Ocean  which  give  depths  in  meters  and  distances  in 
nautical  milefe.     The  second  project  was  a  chart  of  Lake  Erie 
prepared  in  conj,uriction  with  the  Canadian  Government .  •'The 
•chart  is  in  metric  on  one  side  and  customary  on  the  other. 
Although  a  couple  of  similar  metric  charts  are  planned^  the 
Ocean  Survey  has  no  plans  to  convert  other  nautical  charts 
until  there  is  a  demand  fqr  metric  charts.     An  Ocean  Survey 
official  said  that , metrication  offers  no  benefit  for  the 
agency. 

Defense  Mapping  began  converting,  its  nautical  charts  to 
metric  about  10  years  ago.    As  the  charts  are  routinely  up- 
dated^ they  are  converted.     New'charts  are  prepared  in  met- 
ric.    About  30  percent  of  the  charts  are  metrit.     The  widely 
used  nautical  mile  is  being  retained  as  opposed  to  the  kilo- 
meter for  distance.     Much  of  the  Defense  Mapping's  nautical 
charting  data  is' obtained  from  foreign  (metric)  countries. 
Therefore^  the  time  , and  expense  that  was  required  to  convert 
the  data  to  customary  is  eliminated. 

^  According  to  Defense  Mapping  and  Ocean  Su^ey  officials^ 
nautical  charts  cannot  be  readily  converted  because  direct 
conversion  of  fathoms  and  feet  to  meters  would  yield  "awkward 
numbers"  with  which  the  user  would  have  to  work.  It  would  be 
necessary  to  go  back  to  the  data  base ' and  select  numbers  that 
would  equal  round  metric  numbers.  Conversion  of  all  .nautical 
charts  within  a  relatively  short  period  woulS  be  expensive  and 
time  consuming.  ^  % 

Topographic  maps 

Topographic  maps  are  a  detailed  record  of  land  area 
giving  geographic  position  and  elevations>  for  both  natural 
and  manmade  features.     They  show  the  shape  of  the  land — 
mountains^  valleys^  and  plains — by  means  of  conto^  lines. 
Topographical  maps  are  used  for  such  purposes  as  ^aluating 
natural  resources  and  land^use  planning.     They  are  also  used 
in  many  kinds  of  geological  and  hydrologic  studies^  such  as 
dam  siting^  highway  and  communication  systems  planning  and 
construction^  and  flood  control^  soil  conservation ^  and  re- 
forestation programs.     They  serve  as  the  bases  for  more  spe- 
cialized mapsy  such  as  road^  census^  weather^  and  landowner- 
ship. 

The  major  producer  of  topographic  maps  of  the  United 
States  is  the  U.S.  Geological  Survey  of  the  Department  of 
the  Interior.     Its  mapping  program  consists  of  various  smallv 
intermediate /  large-scale  and  special-area  maps.     The  major 
map  product^  however^  is  the  standard  quadrangle  map.  These 
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maps  cover  a  four-sided ^  almost  rectangular  area  bounded  by 
7.5  minut^es  of  longitude  and  7.5  minutes  of  latitude.  They 
are  prepared  to  a  1  :24,000  scale  (1  inch  on  the  map  equals 
24,000  inches  or  2,000  feet  on  the  ground)  with  contours  in 
feet.     Eventually,  the  continental  United  States  will  be  cov- 
ered by  these  maps.     About  60  percent  of  the  required  55,000 
maps  have  been  prepared. 

The  Geological  Survey's  metric  policy  and  conversion  plan 
for  its  mapping  program  is  to  pursue  a  policy  of  proceeding 
with  metricajbion  as  soon  as  possible,  compatible  with  produc- 
tion goals  and  objectives  and  with  due  consideration  for  map 
users'  needs.     New  and  completely  revised  small-scale,  inter- 
mediate-scale, and  special-area  maps  will  be  prepared  in  met- 
ric.    Completely  revised  standard  quadrangle  maps  will  also 
\?e  done  in  metric.     New  standard  quadrangle  maps^  will  be  pre- 
pared to  either  a  1  to  25^000  scale  (1  centimeter  on  the  map 
equals  25,000  centimeters  or  250  meters  on  the  ground)  with 
metric  contours  or. a  1  to  24,000  scale  with  contours  in  met- 
ric ^or  customary  for  the  time  being,  depending  on  the  unique 
situation  in  each  State.     They  will  be  prepared  to  a  1  to 
25,000  scale  with  metric  contours  if  the  appropriate  Stajte 
officials  agree.     If  Statie  officials  prefer  to  complete  a  ■ 
State  at  the  conventional  1  to  24,000  scale  only  to  maintain 
scale  continuity,  the  maps  will  be  done  at  the  conventional 
scale  but  with  metr  ic 'contours .     A  State  can  delay  metric 
conversion  until  it  has  been  completely  mapped  in  customary. 
Thereafter,  complete  revisions  of  the  standard  quadrangle 
•maps  would  be  in  m^etric. 

>    Thef*  metrication  policy  was  developed  after  , the  Geololog- 
ical  Survey's  mapping  services  useirs  were  solicited  for  their 
views  on  how  its  products  should  be  converted  to  metric.  With 
regard  to  the  standard  quadrangle  maps,  officials  of  32  States 
said  to  complete  their  States  at  the  1  to  24,000  scale.  Offi- 
cials of  10  .States  wanted  to  begin  metric  mapping  immediately, 
but  5  States  had  been  completely  mapped  at  the  1  to  24,000 
scale.  ^^^Jphe  users  were  asked  how  converjsion  should  be  imple- 
mented iindltiot  whether  it  should  be.     The  Geological  Survey's 
mapping  division  considered  the  national  intent  to  be  conver- 
sion to  the  metric  system. 

The  Geological  Survey  has  about  40,000  published  maps. 
The  time^^frame  for  converting  these  to  metric  will  depend  on 
the  availability  of  funds.     The  published  maps  could  be  con- 
verted in  a  relatively  short  period,  possibly  3  years,  with  a 
massive  infusion  of  funding  and  personnel^.;    Conversion  could 
cost  almost  nothing  if  metrication  occurs  only  when  maps  are 
scheduled  for  complete  revision.     However,  under  this  ap- 
proach, conversion  may  take  several  decades.     Geological  Sur- 
vey officials  consider  a  more  practical  approach  to  be  a 
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combination  of  the  above  two  approaches  with  annual  funding 
to  convert  a  certain  percentage  of  maps^  with  other being 
converted  when  completely  revised.     This  wotild  require  about 
10  years .  V. 

Defense  Mapping  suppoVt^  the  Depar tmeint  of  Defense  in 
its  land  operations  by  preparing  topographic  maps  for  use  in 
these  operations.  The  Army  had  used  the  metric  system  to  a 
large-  extent  in  its  mapping  operations.     This  policy  contin- 
ued for  topographic  maps  when  the  mapping  operations  of  the 
Army^  Air  Force^  and  Navy  were  combined  into  the  Defense  Map- 
ping Agency  in  1972.     Thus^  Defense  topographic  mapping  is 
performed^  to  a  large  extent ^  in  metric.     The  m.aps  are  in  ac- 
cordance with  requirements  set  by  the  North  Atlantic  Treaty 
Organization  (NATO)  and  the  Southeast  Asia  Treaty  Organiza- 
tion . 

.  Th,^  Department  of  Defense  will  benefit  from  the  Geolo- 
gical SuBjvey' s- conversion  to  the  metric  system  in  its  topo- 
graphic mapping.     Military  troops  have  used  Geological  Survey 
maps — which ^aye  been  in  the  customary  system — for  training 
in  the  United  States .     When  the  troops  were  abroad^  they  had 
to  adjust  to  mietric  maps.     Geological  Survey's  conversion 
will  eliminate  this  problem. 

Special-purpose  maps 

^  Industr ies^and  planning  agencies  use  the  maps  of  the 

Geological  Survey  and  other  Federal  and  State  agencies  as  the 
bases  for  more ^specialized  maps.     Scales  and  details  can  be 
adjusted  to  suit  individual  needs.     Specialized  data  can  be 
super  imposed  directly  on  the  base  maps.     For  example^  some 
of  the  special  adaptations  of  topographic  maps  are  census  maps 
planning  maps ^  drainage  basin  maps^  flood  zoning  inaps/  indus- 
trial zoning  maps^  National  Park  maps ^  population  maps^  weath- 
er maps^  land-use  and  crop  maps ^  road  and  street  maps^  and 
recreation  maps  used  by  the  p^ablic  for.  hunting^  fishing  ^ 
hikihg^  and  boating. 

There  are  an  estimated  300  mapping  firms  in  the  United 
States.     Many  firms  are  familiar  to  an  extent  with  the  metric 
system.     Some  have  produced  me'tric  maps  for  clients  in  Puerto 
Rico  and  foreign  countr ies A  limited  amount  of  metric  map- 
ping has  been  performed  for  U.S.'^oJients^  such  as  Defense 
Mapping  . 

Mapping  firms  can  work  in  both  metric  and  customary  with- 
out much  difficulty.     A  changeover  to  metric  would  depend  on 
requests  by  clients.    Very  few  clients  are  presently  inter- 
ested in  metric  maps.     Generally^  the  mapping  JEirms  we  con- 
tacted stated  that  they  do  not  anticipate  any  significant 


20-6 


4^3 


benefits^  and  there  would  be  some  costs.     In  absence  of  demand 
by  clients  for  metric  maps^  conversion  would  probably  have  to 
be  mandated.     Conversion  of  Geological  Survey  maps  will  not 
influence  private  mappirtg  firms  to  convert  their  special-pur- 
pose^'inaps The  data  can  be  converted  to  customary  and  the 
scales  can  be  adjusted  rather  easily. 


The  general  public  may  be  more  familiar  with  road  maps 
than  any  type  of  special-^purpose  map.     Many  U.S.  road  maps 
have  bar  scates  in  both  miles  and  kilometers.     Some  of  the 
road  map  producer s*  world  atlases  are  in  metric.     The  rest 
of  the  data^  however^  is  generally  in  customary. 

None  of  the  road  map  producers  we  interviewed  had  defi- 
nite plans  to  begin  producing  metric  road  maps.     One  large 
firm  plans  to  recommend  to  its  customers  that  distances  be 
given  in  both  metric  and  customary  >units.     Another  producer 
believed  that  not  enough  space  would  be  available  on  its 
maps  for  dual  numbering. 

Further  metr ication^^lof  road  maps  would  probably  take 
place  when  customers  wan|^^,it.     This  would  probably  coincide 
with  conversion  of  roa^^^$^ns. 

t    .     '   ^  ■  ■».  - 

The  road  map  prod.ucfers  wis  dontac.ted^,£[eneral^^  no,t  -  -  - ' 

believe  that  conversion  of  road  maps  would  be  beneficia'^l  ex-"^ 
^cept'for  the  consistency  with  road  maps  of  Mexico  and  Canada. 
Gener^lly^  no  significant  disadvantages  were  anticipated. 
One  producer/  however ^  was  concernedA/ith  the  cost  and  man- 
power needed  to  convert  the  200^000  items  (distaaces/  eleva- 
tionSf  etc.)  on  its  maps.     These  costs  could  increase  the 
prices  of  its  map's^  , 

SURVEYING  \ 

— ~     "  \ 

Measurement  is  extremely  important  to  those  m  the  sur- 
veying profession.    Although  traditional  units  such  as  the 
chain  (66  feet)  and  the  rod\l6  1/2  feet)  are  still  used  to  a 
limited  extent/  the  foot  and  decimals  of  a  foot  are  generally 
used  in  performing  surv^s.     The  meter  is  also  used  for  a  few 
surveys.     The  metric  practice  guide  being  considered  for  ap- 
proval by  the  American  Congress  on  Surveying  and  Mapping  V/ 
recommends  that  after  conversion  the  fundamental  units  for 
surveying  should  be  the  meter  and  decimals  of  a  meter.  It 
would  appear  that  there  would  not  be  any  significant  benefit 


1^/An  organization  of  about  J5/500  control  surveyors^  land  sur- 
veyors ^  and  mapmaker s^hich  was  formed  primarily  to  advance 
the  science  of  surveying  and  mapping  and  establish  a  central 
source  of  reference  and  union  for  its  members. 


in  converting  to  the  metric  system  becaus^the  change  would 
l^^.primarily  from  the  use  of  one  unit  to  another.     One  unit, 
is  no  more  accurate  than  another.     However ^  some  benefit  may 
result  f^om  a  singlye^  uniform  system  on  a  worldwide  basis.. 
It  is  also  possible  that  the  switch  to  the  meter  may  elimin- 
aite.the  use  of  the  rod  and  chain  for,  future  surveys .  This 
should  be  of  some  benefit.     However  /  if  conversion  occur's.  . 
they  would  continue  to  have  to  work  with  the  customary  system 
until  all  surveys  are  redone  in  metric  since  verification  of 
old  surveys  . is  continually  being  done  and  will  continue  in-  , 
definitely.  •  v 

'■        ■    '  ■ 

A  minor  nuisance  also  vou]^  be  eliminated  if  architects* 
and  surveyors  were  using  th4  same  system.     Architects  are 
using  feet  and  inches  wh ile  ^ surveyors  use  feel:  and  decimals 
of  a  foot.     Some  difficulty  exists  in  ch^anging  inches  to  de- 
cimals of  a  foot  and  vice  versa.     An  example  is  expressing  • 
their  inches  in  tenths  of  aifoot.     A  change  to  metric  by  both 
could  eliminate  the  difference. 

Conversion  d  isad^f&ntages  would  probably  not  be  of  a  ma-, 
j.or  significance.     Some  costs  would  be  involved  in  purchasing- 
metric  measuring  tapes  and  surveyors'  chains.     Electronic .dis- 
tance-measuring equipment  is  used  by  many  surveyors.  Marty^of 
these  devices  will  indicate  in  both  metric  or  customary  with- 
a  slight  mechanical  change.     If  the  equipment  is  not  conver- 
tible^  conversion  would  be  more  expensive.     Some  metric  train- 
ing would  be  required  for  office  staff.     Initially,  surveyors 
may  not  have  the  "feel"  for  the  metric  system  that  they  had^ 
developed  for  the  customary  system.  Z^,, 

' » 

Although  metric  conversion  was  usually  considered  inev-. 
itable  by  the  surveyors,  surveying  will  probably  not  be  pre-' 
dominantly  metric  until  it  is  mandatory  or  the  surveyors' 
clients  request  surveys  in  metric.  '  ' 

The  year  1983  has  been  proposed  by  some  proponents  of  a 
change  to  metric  as  a  possible  conversion  date  for  surveyors' 
because  at  that  time  the  State  Plane  Coordinate  System  1/  will 
be  readjusted  to  conform  with  new  longitude  and  latitudi  lines 


1/The  State  Plane  Coordinate  System  was. developed"  by  the  Ocean 
Survey  so  that  the  curvature  of  the  earth  Would  not  have  to 
be  taken  into  account  when  performing  local  surveying  and  '  ' 
mapping.     Each  State  is  broken  down  into  one  or' more  'Zones> 
depending  on  the  size  of  the  State.     These  izones -are •  based • 
<^n  a  system  of  longitude  and  latitude  coordinates.     A  sur-  . 
veyor  or  mapper  can  work  with  the  coordinates  within  a  zone 
and  not  have  a  scale  distortion  due  to  the,,  curve,  of  the  ' 
earth  that  would  exceed  one  part  in  10,000.^  .-  •'  > 


for  North  America.     The  system  will  .also  be  in  bothicustomary 
and  metric  dimensipns  for  the  first  time.     Many  States  have 
passed  legislation  adopting  the  State  Plane  Coordinates  as 
their  reference  system.     These  States  may  have  to  change  their 
legislation  in  order  to  use  the  metric  dimensions  for  the  sys- 
tem.. ,     .  . 

THE  GO  FORTH  APPROACH 

Many  involved  in  surveying  and  mapping  thought  that  the 
go  forth  approach/  if  practical^  should  be  used  to  implement 
metric  conversion.     This  means  that  existing  surveys  and  deeds 
and  plots  would  not  be  converted  until  property  is  resold  or 
there  is  a  need  for  the  survey  to  be  redone.     This  approach 
could  be  used  to  some  degree  in  mapping.     Maps  would  be  met- 
ricated  when  they  are  normally  revised  and  new  ones  are  Pre- 
pared.    Otherwise^  converting  all  the  thousands  of  existing 
deedS/  plots^  and  maps  would  be  costly.     An  exception  to  this 
policy  could  be  aeronautical  charts^  as  discussed  earlier  in 
this  chapter.     Road  map  producers  may  want  to  give  di*stances 
in  metric  on  their  maps  when  road  signs  are  changed  to  metric. 

The  major-  drawback  of  the  go  forth  approach  is  that  it 
would  take  many^ears^  possibly  decades  in  some  cases ^  before 
conversion  would'' be  completed .     Some  confusion  may  result^  for 
example^  when  metric  maps  are  used  together  with  customary 
maps . 

HARD  AND  SOFT  CONVERSION 

—        ■  I  —     -  ■  ■  -  -  \  . 

If  conversion  takes  place^  old  parcels  of  land/  when  re- 
surveyed  ^  would  have  measurements  expressed  in  metric  units # 
but  the  actual  distances  would  not  change — a  soft  conversion\ 
New  divisions  of  land  for  housing  developments  and  so  forth/  \ 
however/  could  be  set  out  in  round  metr ic  numbers  (hard  con- 
verted).    Roads  are  often  1  chain/  or  66  feet  wide/  includ- 
ing the  total  right-of-way.     New  roads  might  be  20  or  25  me- 
ters wide.     This  is  a  hard  conversion  and  would  have  an  impact 
on  culvert  sizes  and  other  related  measurements/  such  as  water 
runoff.     Certain  State  and  local  codes  may  have  to  be  changed. 

Nautical  charts  probably  would  be  hard  converted.  The 
direct  conversion  of  fathoms  anc^  feet  would  yield  awkward 
numbers.     It  would  be  necessary  to  go  back  to  the  data  base 
of  depth  soundings  and  select  round  metric  numbers.  Contours 
on  topographic  maps  also  probably  would  not  be  soft  converted. 

POTENTIAL  PROBLEM  WITH  SI  UNITS  . 

The  360-degree  circle  and  degrees/  minuteS/  and  seconds 
of  arc  are  widely  used  throughout  the  world  for  Ipngitude  and 
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latitude.     The  nautical  mile  is  also  part  of  this  system. 
Some  concecns  have  beJS, expressed  that  the  SI  units— the  kil- 
ometer and' the  radian — "are  not  adequa-te  replacements  for  the 
degree,  minute,  and  second.of  arc  and  the  nautical  mile.  No 
comparable  system  exists  in  the  metric  system.     The  Assistant 
Secretary  of  Commerce  for  Science  and  Technology  in  interpcet- 
mg  and  modifying  the  SI  system  for  U.S.  use  (see  ch.  2)  lists 
the  degree,  minute,  and  second  of  arc  as  units  acceptable  for  i 
use  with  the  SI  metric  system  and  the  nautical  mile  as  accept! 
able  for  a  limited  time  subject  to  further  review.     The  Inter! 
national  Committee  for  Weights  and  Measures  of  the  General  P 
Conference  on  Weights  and  Measures  has  also  agreed  to  the  de-f 
gree,  minute,  and  second  and  has  temporarily  sanctioned  the  I' 
use  of  the  nautical  mile.     An  NBS  official  said  that  the  nau-? 
tical  mile  would  probably  be  used  for  many  years.  f 

CONCLUSIONS 

If  conversion  to  a  predominant  use  of  the  metric  system  1 
occurs,  surveyors  and  mappers  would  benefit  somewhat  from  a  ^ 
single,  uniform  measurement  system  on  a  worldwide  basis.  Sur^ 
veyocs  and  mappers  would  also  benefit  to  a  degree  in  that  some 
of  the>»basic  data  is  already  metric  and  the  cost  and  time  re- i 
quired  to  convert  this  data  to  customary  units  would  be  elim- 
inated. In  both  cases,  surveyors  and  mappers  generally  con- 
sidered  these  benefits  to  be  insignificant.  i' 


Some  conversion  costs  would  be  involved  for  surveyors  ^nq 
mappers,  but  no  major  problem  was  anticipated  as  long  as  tH;i-i  'i 
go  forth  approach  of  converting  is  followed.  Such  an  appro^^ch' 
may,  not  be  completely -possible  with  aeronautical  charts,  iif''  ' 
these  charts  are  converted  as  they  are  normally  u^Jdated  orliew, 
ones  ar-e  prepared,  pilots  may  be  faced  with  having  to  deal  jf  '  ' 
with  both  metric  and  customary  charts  for  many  years.  Thi^i  f 
could  increase  the  .chance  for  error  and  accidents'.  The  alt|er- 
native  to  thiq  type  of  conversion  is  a  more  costly  effort  ido  , 
convert  aeronafutical  charts  in  use  as  soon  as  possible.       I  -  4 

If  a  decision  is  made  to  convert,  a  conversion  target  I 
date  would  be  needed  to  allow  the  mapmakers  to  plan  for  con- 
version  of  the  charts.  ^  f 


In  the  absence  of  mandatory  conv^^wLon,  surveyors  and  ' 
mappers  generally  would  not  convert  to  a  predominant  use -of 
the  metric  system  unless  metric  surveys  and  maos  are  demanded 
by  their  clients  or  customers.     Aeronautical  charts  probably 
would  not  be  converted  unless  specified  by  the  Internationaa' 
Civil  Aviation  Organization  and  the  Interagency  Cartoqraphib: 
Committee  which  includes  the  Federal  Aviation  Administration-. 
Road  maps  would  probably  not  be  converted  until  road  signs"  • 
and  odometers  are  converted.     Conversion  of  recreation  maps  ' 

'-.  .  20-10  t 


depends  on  acceptance  by  the  qeneral  public.  .  Construction 
surveys  and  maps  would  most  likely  be  in 'metr  ic  when  the  con 
struction  industry  converts. 


■  # 
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CHAPTER  21 

FOR  WORKERS,  SOME  TRAINING  AND  METRIC  TOOI^  - 

.Almost  every  worker  would  be  affected  to  sos^^^^t^nt  if 
the  United  States  were  to  convert  to  the  metric  w^S^m.  Al- 
though the  full  impact  is. not  known  and  probabl^ would  nat  be 
known  until  convers-ion  occurs  to  a  greater  degree,  the  major 
potential  issues  appear  to  be  metric  training'^'arid  tools  for 
employees.    Workers,  to  varying  extents ,  would  need  to  learn 
,a  new  measurement  language,  and  some  workers  would  require    .  . 
metric  tools.     Worker  productivity  may  alsq.tbe  affected. 

At  this  tiijie,  relatively  few 'workers  have  been  affected 
by  metrication.,    Thus ,  what  their  reactipp  to  metrication 
,would  be  is  unknown.  r 

We  discussed  metric  conversion  with  officials  >of  the 
United  Auto  Workers C  the  Teamsters  Union,  and  the  American 
Federation  of  Labor  and  Congress  of  Industrial  -Organizations 
(AFL-CIO).     The  latter  has  105  affiliated  unions  with  a  total 
membei^ship  of  about  14  million^^^^^^^eamsters  an^  United  Auto 
Workers  have  a  membership  of  2.2^ffl^^|^  and'^l ;  5  million,  re- 
spectiveiyV' ^^^^^^^^A^        2Q»  million  woi-R^^^Nr  25*  percent  o.f  the 
U.S^^^labd^^^^^^^  belong  to  a  labor  union.     We  ^so  discussed 

metr^^c  c^^^^^^  employees  with  rej^esentatives 

of  nume^i^^us^^^  firms  ah^  organizations .  . 

METRIC  TI^INING  '  > 

Many  industry  representatives  indicated  that  metric 
training  for  employees  would  be  time  consuming  and  costly. 
To  reduce  these  costs,  various  metrication  advocates  and  in- 
dustry representatives  believe  that  employees  should  be  fam- 
iliarized with  the  metric  system  on  a  need-to-know  basis. 
Tjiat  is,  they  would  only  be  taught  what  is  required  for  them 
to,  perform  their  jobs,  and  individual  employees  would  receive 
metric  training  only  if  it  were  needed. 

The  AFf,-C ID  finds  this  approach  uriacqeptabl^.     It  con- 
siders this  approach  an  attempt  to  minimize  short-term  costs 
but  which  may  resplt  in  eventually  limjlting  the  ability  and 
flexibility  of  the  work  force.     It's  cpncerned  that  workers 
could  be  locked  into  their  jobs,  and  it  believes  the  approach 
vould  narrow  and  deper sphalize ; the  workers.     Its  position  is 
that  knowledge  of  metric  measurement  could,  but  sho.uid  not, 
be  a  consideration  in  awarding  jobs  ant3  that  con3ideration  . 
should  be  given  to  older  workers  who  might  have'' a  more  difr 
ficult  time  learning  th^  system  and  consequently  may  show 
deterioration:in~jbb  performance  compared  to  younger  workers. 


The  AFL-CIO  has  called  for  special  metric  training 
programs  to  be  established.     It  believes  these  should  be 
continuing,  flexible,  and  designed  to  assure  the  workers' 
^^^"'^^-l^'l^  P^^^^oipatlon  in  the  work  force  with  no  dimin- 
i«fflW^;,of  future  opportunities.     Furthermore,  the  AFL-CIO' 
^i';??^^  union  apprenticeship  and  training  committers 

md  be  involved  in  planning  and  developing  metric  training 


i^^ams . 


«rc:  r      ^5^''^^  ^^^^  ^  relatively  small  number  of  work- 

fvfo^?''^  been  affected  by  metrication  and  only  to  a  limited 
\v,'  J^""""^  "^^^^^  metric  training  has  been  pro- 

kin!  k         aPP'^oach  of  familiarizins  employees  on  a  need-tX5- 
know  basis  has  generally  been  followed  with.no  apparent  ob- 
JhS^vri  r-^""?  however,  may  be  due  to  the  fact 

that  r^atively  few  workers  have  been  affected  by  metrication. 

,    METRIC  TOOLS  f 

me^ri^^nn^='''  ^^"^^  P^^^V  workers  would  need 

of  toSl^    in'       .  addition,  some  worj^fers  may  require  two'sets 

dealina  wi?h  hn^^''^^"^  """^  customary , '  because  they  could  be 
dealing  with_both  metric  and  customary  equipment  during  the  ' 
transition  period.     However,  some  tools  are  not  meas^^mJnt 
sensitive.     These  would  not  have  to  be  replaced.  ^^^""^"^ 

n?h!  """^^f^^'  tools  are  provided  by  the  employ- 

?n\hi  1   ^5      cases,  workers  must  purchase  their  own  tools. 
Jho       •  K^^L''^^^'  If  the  tools  are  necessary  to  perform 
their  jobs,  they  may.  be  tax  deductible.     The  workers,  how- 
ever, would  incur  some  costs  in  purchasing  metric  tools. 
■  .  ■  ,      ■  ♦  > 

i^"ion  officials  told  us  that  the  workers  should  * 
=  ^  o?''  ^"y. "metrication  costs.     They  have  indicated  that  the 
1  r^''"''  ^e  by  the  employer  or  the 

Federal  Government.     Industry  arfd  union  representatives  said 
if  Ln^f  for  metric  tools  has  not  yet  become  a  major  area 

.  fi'^^'s  that  are  metricating  often  are  providing 

their  employees  with  at  least  part  of  the  metric  tools  re- 
quired, such  as  theauto  industry.     Some  firms,  as  a  matter 
of  policy,  provide  employees  with  necessary  tools,  customary 
or  metric-.     The  United  Auto  Workers  has  made  an  agreement 
^iii  f"^^  Motors,  Chrysler  Corporation,  Ford  Motor  Com- 
alail^mf  ^^^lo""^"  Corporation  whereby  the  firms  make 

available  necessary  metric  tools  or  calibrated  measuririg 
instruments  from  company  toal  cribs  on  a  checkout  basis  for 
for  mp?r'f.°^ni?"^  ^l^""'    ^PP^^^^tices  also  receive,  an  allovance 
orL  3  P'^esently,  skilled  trade  employees  must 

provide  their  own  customary  tools.  " 
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Union  officials  told  us  that  their  members  have  not  com- 
plained about  this  arrangement  but  that  only  a  small  number 
have  needed  metric  tools.     The  officials  said  that  the  tool 
crib -arrangement  may  not  be  suitable  as  more  members  need  met- 
ric tools.     They  further  stated  that  metric  tools  may  become 
a  subject  of  future  negotiations  with  the  auto  firms. 

The  Canadian  Government/  in  March  1977/  established  a 
5-year  assistance  program  for  metric  tools  estimated  to  cost 
$40  million.     Th^  program  is  aimed  at  employees  who  are  re- 
quired to  provide  their  own  measurement-sensitive  tools  for, 
the  performance,  of  their  duties.     Eligible  employees  will  be 
able  to  be  reiml?ursed  by  the  Government  for  50  percent  of  the 
cost  of  new.  metric  tools  that  duplicate  the ir  customary  tools 
because  of  metric  conversion.     This  program  does  not  apply  to 
self-employed  persons  or  those  who  are  provided  tools  by  their 
employers.     The  program  is  effective  froip  April  1/  1977/  and 
is  to  terminate  on  March  31/  1982.  ^ 

Unijon  of f|cial;5  have  stated  that  another  potential  metri- 
cation issue  is  workers)  personal  tools.     Some  workers  have 
tools  that  are  not  a  condition  of  employment  but  are  carried 
as  a  personal  convenience  to  expedite  their  work.     Some  of 
these  tools  may  have  to  be  replaced  but  may  not  be  covered 
under  a  program  such'  ^s  Canada's. 

wqrker  productivity 

.1  '  '  .  '  ■  . 

{    Some  labor  union  and  industry  officials  have  expressed 
conicern  that  metrication  would  result  in  decreased  productiv- 
ity;-.    Until  workers  are  familiar  with  metrics/  they  may  work 
more  slowly/  less  surely/  and  therefore  be  less  productive. 
The  AFL-CIO  believes  that  workers  under  piecework  and  other 
wage  incentives  provisions  may  have  a  reduction  in  income  be- 
cause of  lowered  productivity  while  the  industry  is  converting 
and  the  worker  is  learning  a  new  measurement  system. 

Several  industry  representatives  anticipated  errors  by. 
workers' because  of  unf amiliarity  with  metric.  Productivity 
could  also  d'ecrease  because  the  time  required  for  metric 
'training  would  be  time  away  from  normal  duties. 

OTHER  LABOR  CONCERNS  ^ 

The  AFL-CIO  has  also  expressed  concern  that  metric  con- 
version could  have  an  adverse  impact  on  worker  income  and  job 
security.     The  union  believes' that  large  conversion  costs; 
employee  confusion;  shortage  and  scheduling  problems; 
increased  imports;  equipment  adjustments^  and  difficulty  in 
interfacing /  mounting /  and  connecting  metric  and  customary 
equipment  could  increase  unemployment  and  temporary  layoffs. 
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n^v^rc  !  AFL-CIO  IS  also  Concerned  about  its  members  as  tax- 
hn^l^n  3    i.k°"mT'!*  ""'^"^  metrication  as  an  expensivJ 

W  aEt  rrn^^  Conversion  costs,  according  to 

Int  tnfTSJ°'  ""^"^^  ^"         P'^i^^  Of  products,  tLes, 

cnlic  The  AFL-CIO  believes  that  con- 

oonluJ J  °  F'^"  J  J^^ili^'^  ^ith  the  metric  system' would  be 
confused  and  could  be  e^jploited  by  merchants  and  producers 


/A 
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CHAPTER  22  , 

SPORADIC  ACTIONS  BY  THE" FEDERAL  GOVERNMENT 

u,ii-h U!^"^"^^^^?"  activities  of  Federal  agencies  vary  widely 

^Tint  ^^^^-^fl.  agencies  we  contacted  had  or  were  developing  a 
policy  on  metrication.     Several  had  or  were  developing  spC- 
has  Seei^wo'r^?nST"''-K^  ^^^^'^^  interagency  subcommit?le 
since  1975    b;^^?S  !''''^^"^'"^  information  on  common  problems 
be  effective'    A  MoJf;?  ?"  ^  ^^^^  ^"^^^^  Level  to 

designated    bu/i?^^!    level  interagency  committee  has  been 
aesignated,  but  it  has  not  met  as  of  February  1978  PedPr;»i 
agencies  need  to  improve  coordination  efforts  within  the  F^d- 
eral^community  as  well  as  between  themselves  and  the  prLit' 

Pffo.^°""f^^^®"^-®^  have_been  proceeding  on  their  own  and,  in 
.  J^,^?nh/^r-''^^f"^  metrication,  such  as  the  Federal  Highway 
?see  ih    ler^L^'^hf ;  National  Weather  Service  V 

lil    1  ;  ^  the  Department  of  Agriculture  and  the  Na- 

tional Bureau  Of  Standards,  which  are  discussed  in  this  chap- 
ter     These  individual  actions  seem  to  be  inconsistent  with^ 
the  intent  of  the  Metric  Conversion  Act  of  ms! 

rr.  _Pe^e'ral  agencies  do  not  agree  on  the  intent  of  the  Met- 

Fede^Jr  f  °"  ^^^^^^^  metrication  is  mandator?  for 

•  Federal  agencies7>d  others  say  it  is  voluntary.     We  believe 
the  Congress  intend^  that  the  Federal  Government,  throuqh  ^he 
ordJnatfn  °f  "'S.  "^^ric  Board,  act  as  a  plan^i^ganl  co- 

ordinating focal  point  for  voluntary  conversion  tb- the  metrir 
system  without  a  time  fraj^or  the  conversion?    The  Lrcoi- 

s^J?L";  r^"''^^?"'  c^ulsory  conversion  to  the  metric 

system  and  specifies  that-  the  decision  to  convert  i^  vo^un- 

Guidance  from  the  U.S.  Metric  Board  may  help  Federal 
Jn^hS'^f  on;their  roles,  but  the  Setricldard  hJs  no 

f^r^  .i^l  ^°  require  them  to  take  action.     Moreover,  the  Of- 
fice of  Management  and  Budget  needs  to  instruct  Federal  aaen- 

pr'!vatP%'pS?"^"''r"  ^  voluntary  decision  made  by  ?he 

private  sector  and  not  by  Federal  agencies.  - 

*-«  ^^^^'^^^^l  agencies  Rave  not  determined  what  it  would  cost 
e^nmpnrw  1^^^'-  Operations.  Officials  expect  that  the  Gov- 
l^^r  it  ii  Jnp"  special,  benefits  f  rom'^metr  ication;  how- 
pH  ri  ^  ^""f^^^  believed  that  if.  U.S.  industry  benefit- 

ed, the  Government  would  benefit.     Agencies,  such  as  the 

tion    Srn'o?'-°f'"S'"  General  .'services  Administra- 

tion, do  not  intend  to  use  their  purchasing  power  to  foster 


22-1 

441 


metrication.     Instead^  they  intend  to  wait  for  U.S.  industry 
to  provide-  metric  products. 

If  the  United  States  were  to  convert^  a  vast  array  of 
lawsy  regulations^  and  other  requirements  would . have  to  be 

.r-ev-iewed--to-ascer±aln_the-_impact_„and_^type^^^   

Federal  agencies  have  not  determined  the  extent  .and  impact 
of  metrication  in  this  area.     Some  agencies  are  considering 
such  studies.    ;Because  the  Metric  Conversion  Act  did  not  af- 
fect , existing"*  lawV  we  believe  there  is  no  need  for  Federal 
agencies  to-  pursue  metricating  existing  laws^  regulations^ 
of  .other  reguirements  until  the  private  sector  requests  such 
a  change  pr  .an'.agen'cy  can  demonstrate  that  the  change  is  in 
the  Nation  •  s  best 'interest .  *  . 

FEW  POLICIES  BY  FEDERAL  AGENCIES 

The  Metric  Cojiversion  Act  of  1975  does  not  define  the 
role  ^of  Federal  agencies  in  metrication.     Only  tiie  U.S..  Met- 
ric Board  is  specifically  assigned  responsibilities  under  the 
act.     The  Bbard  is  ^not  to  advocate  metrication  but  is  to  assi 
the  various  sector s. when ^  and  if^  they  choose  to  convert. 

As  Of  November  1977^  i2\of  tHe  26  Federal  departments  or 
agencies  we  contacted  had  formal  policies  on  metrication/  and 
3  others  were  developing  a  policy.'    Eleven  others  had  no  pol- 
icy and  were  noV  developing  a  policy .     Some  officials  said 
their  agencies  were  waiting  for  the  appointment  and  actions 
of  the  Metric  .Board  before  developing  a  PQjtoicyf  and  others 
said  the  heads  of  their  agencies  lacked  ii^rerest  in  a  metric 
policy.,    In  several  instances^  agency  suborganizations  have 
developed  a  metric  policy  and  conversion  plans  without  the 
agency  establishing  a  policy. 

We  could  not  identify  any  benefit^  advantage/or  disad- 
vantage of  conversion  which  applies- only  to  the  Federal  Gov- 
ernment. Thus^  the  need  for  a  policy  may  not  be  .of  specific 
importance  to  an  agency.  v 

Many  agency  officials  expressed  a  view  that  the  Metric 
Conversion  Act  of  1975  was  vague  on  what  the  agencies  should 
be  doing.     Some  suggest  that  an  Executive  order  by  the  Presi- 
dent clarifying  the  position  of  the  executive  branch  would  be 
helpful.     Others  said  that  the  Congress  should  clarify  its 
' intent  on  conversion. 

Possibly  the  U.S.  Metric  Board  will  be  able  to  provide  ^ 
dii^ectioh  for  the  Federal  Government .     However^  the  Congress 
did  not  intend  for  the  Federal  Government  to  encourage ^  ad- 
vocate^ or  compel  conversion^  and  the  Metric  Board  was  not 
provided  with  any  compulsory  powers. 
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The  Office  of.  Management  and  Budget  is  charWd  with^the 
responsibility  Of  developing  Federal  coordinating  mechanisms 
and  expanding  interagency  cooperation;  therefore,  it  should  be 
providing  guidance  to  Federal  agencies  on  metrication.    An  Of- 
fice official  said  the  agency  had  not  done  so  because  it  was 
„awa.i.t.i.ng._the-_farmation^-of--the-U.>S-.--Metr-ic- Board-.  

FEDERAL  COORDINATION  SPARSE  * 

.        Interagency  coordination  on  metric  conversion  is  struq- 
gling  into  existence.     In  June  1975  the  Interagency  Committee  ' 
on  Standards  Policy,  which  is  chaired  by  the  Department  pf 
commerce,  formed  a  subcommittee  on 'metr ication ,  known  as  the 
Metrication  Subcommittee.     The  Metrication  Subcommittee's 
purpose  was  to  exchange  information  on  common  problems  related 
to  metrication. 

w^c  participation  in  the  Metrication  Subcommittee 

was  limited  to  about  10  agencies.     Later,  48  other  agencies 
were  invited_^to  participate.     Most  agencies  have-  designated  a 
representative  ,  and  42  agencies  are  listed  as  par ticipa^ng . 
In^February  .1976,.  16  panels,  were  organized  whereby  agenc^^^ 
with  common  concerns  and  responsibilities  could  share  metric  • 
information. 

.    .    ■  •  ■     :  .  ■  -  ■  •  ■  ;         '  ■  ""  ■ 

^^77  ^he  16  metric  panels  were  dissolved  in  fa-  ' 
vor  of  8  divisions  which  covered  transportation  ,  :«bnsliruction-, . 
procurement  .and  supply,  legislation  and  regulations,  Buel^  and 
-  power ,  metr  ic  practices  and  prefetred*  un  its ,  coftsumerf  aff airs', 
and  awareness  train ig||and  education?    Each'^.i#lsi6i#till /de- 
velop a  metrication  j^n,  remain  cognizant  o^^^  natioh^al \trerflas, - 
coordinate  Federal  activity,  and  disseminata  in^oritf^tioV  orT^  ' 
metric  activity.     These  divisions,  werfe  still  in,  th^  formative 
stages  as  of  FeT^ruary  1978.  '      '  ,     '^t;-*^  , 

'    '  ■  -  .  '■   -  ■ '  ■ .'  V  ■ 

Also,  in  early  1977  the  Metrication  Subcommittee' s  hair- 
man  established  an  executive  board  because  f reqUeat' ineet'inqs 


 ^^^^^^^     J- well  U  ^IHJC  L.  XlIU  J 

of  the  entire  membership  were  too  difficult  to  nl^Wge/;     *he  b  - 
executive  board,  which  meets  about;  monthly has  initiated  most 
projects  undertaken  by  the.  Metrication  Subcommifte^.  ^       ;  v. 

The  Metrication  Subcommittee  meets  irre.guiirly  and  lias  ' 
held  only  nine  meetings  since  inception  whi^h  o4veredc-pf'imar-  - 
ily  organization  and  metrication  activities  of  ^encies-.^  Some- 
members  have  complained  that  not  all  agencies  w<re  par tic ipa- 
ting  in  their  activities  which ,  - in  their,  opinion,  f estr-icts  .  ' 
the  Metrication  Subcommittee's  effectiveness.  -  iin^other  com-  ' 
plaint  was  that  the  membership  .is  comprised  o'f  per sfe^nel  from' 
too  low  a  level  to.  have  any  impact  on  the iV' agency' 's  politics, 
The  members  are  mid-level  managers  for:  th^e.  mo^gt '  E)ar tV" 


In  June  197^f •  the  *Metr  icat^on  Subcommit.tee  approved  a  , 
model  mietric  policy  as  k  guide,  foi:.  agencies  to  use  in  estab- 
lishing their  policies;  however,  tre  Interagency  Committee  on 
Standards  Pol  icy  Ixas  not  approved  the  model  as  of  November 
1977.     The  model -points  out'  tbat  industry  is  expected  to  take 

 the  lead"  in  cOnversiohv"^^^^^^^^^ 

of  assisting  conversion  in . those  areas' which  the  agencies  have 
an  appropriate  X^eader ship  role.  *  Overall,  -the  model  points  out 
that  it  is  consfdered  'in-  the  best'  int^erest  of  the  agencies  to 
pursue  a, consistent  and'  uniforfn  Approach  to  conversion. 
Whether  agencies  ■;will  utilize  this  model  policy  is  not  known. 
Only  a  li'andful  of  agencies  policies,  and  most  of 

these  were  w^ittenJ-t>efore  development  of  the  model  policy. 

The  Metr^icatibn  S^^^^^  has  continuously  been  con- 

-  ^;4|^rried  ;.With^  its  rol^  and  position.     In  June  1976  it  recommen- 
'  *  tied  .e&f:aW^^  separate  inter  agency  committee  on  metric 

rpplicy  prepared,  approved  by  the  Inter- 

V  agency*; Co^mi*t^  Standards  Policy,  and  submitted  to  the 

'S^d^retat'^  df  Cpmrner^^^^^^^^     -After  consider ing  alternatives  of  who 
/djioiild  -es^j^l ish*'^^^^^  such  a  committee,  the  Secretary  of 

7'.  Conimerce  in  AuguJ^fe'^  L  Federal  departments  and 

.  a^.enc.ies>on-*  the  Ipied  to' esta  a  high-level  ,  interagency, 

^  v  j>oiic^.  Gommittee  The  Secretary  suggested  that 

^    Xhe/i^^  should'  be  established  under  the  Department 

'    or  '^ommerceiJ^n    st^e^ Assistant  Secretary  ^f or  Science  and  Tech- 
nplogy^- would'  be- tr^  chairman.     Essentially  ,  agencies  indicated 
.  ;     ^thia,fef\a  s^para'te  hig|i^^level,  interagency  committee  should  be 

-  ei^pressec^^  that  the  position  require- 

v^:r  ^^^.m  high  for  smaller  agencies. 

/' '^'-^         F'ebi ut^f  y  1978  about  ?0  agencies  "had  designated  their 
:       '  representatives /for  Ifhis  committee,  but  no  meetings  have  been 

^  \       Sey&rajL'  Metrication  Subcommittee  members  believe  that  the 
Metric  Cotrversrion  Act 'says  that  metric  conversion  is  mandatory 
fbr  Federal  agencies.     Howevier,  nbt  all  agency  .members  agree. 
Our  vinterpret^tionf  of  tlie^^c^  is  that  conversion  is  voluntary  ^ 
jvetiv^Or  Federal  agencies./   If  any  agency  believes  that  it,  is 
Lh  its .best  inter  U3e  the  metric  system  of  measurement 

in  xtB  "d'pe^^rationSf  existing  legal  authorities  may  allow  this. 
^he'^M^tric  Go n version  Act  ^of  1975  does  not  alter  any  existing 
iaWs,'apd  awPthoiii^    for  change  would  be  based  on  existing  law 
'  or  amen^ent's  ^ug,ht  .  ^  ' 

^       ^     If  tW  to  convert  to  the  metric  system., 

an  inter ag^s^njc^^  committee  will  be  helpful  to  al- 

^.v    Idw  a  consi^te^  to  conversion.     The  time  it 

has  taken  to/es.tablish  such  a  committee  suggests  a  lack  of 

urcjenqy  fel't.  by^^^  the  vagueness  of  the  Federal 


Sfr?^  r°^^  in  metrication/  and  the  voluntary  nature  of  the 
Metric  Conversion  Act  of  1975.  , 

deeLrtment  of  agriculture 

~Ag r-ic ul  t u r  e- h a^  o p t ed -  to"  c onve r  t"  e xped  i  t  io us ly  a  t  a  m  in- 

m    cost    anH    uii-h    mir>ir„„„>    Ai  I..-     _  .  ■ 


/  AnrT.n?^  With  minimum  disruption  to  Ongoing  programs.  . 

Agricu-lture^recognized  that  it  must  follow  industriel'  lead 
best^inJpr!=?r  ^T^^  "^^'^         leadership  role  is  in  its  own 
inhLn2?  ^    ^  :  conversion  activities  have  been  mostly  . 

Pederal  agencLs."'        has  progressed  further  than  most  o?her 

on,,Vc:^"oS?^"^^,^^?^  .^^  sdc^etary  made  the  Director  of  Econ- 
omicsPolicy  Analysis  and  Budget  responsible  for 

—coordination  of  Agriculture  actions  in  this  area,  - 

—issuance  of  such  additional  instructions  as  may  be 
necessary  for  the  guidance  of  Agriculture  agencies,; 

,  —preparation  of  such -reports  as  may  be  required  by  law 
:        or  regulation,  /  >aw 

—representation  of  Agriculture  with  other  governmental 
or  private  organizations,  and  ^/'^ 

—appointment  of  a  Metric  Coordinator  and  other  staff  as 
necessary  to  carry  out  these  responsibilities. 

_         In  September  1977  administrative  regulations  were  issued 
implementing  Agriculture's  approach  to  metrication  and  were 
Dased  on  the  interagency  Metrication  Subcommittee's  model  po- 
iorL*     J'J^^e^egulations  essentially  requir.e^lthe  use  of  metric 
terminology  wherever  practical  in  Agriculture's  operatioHs. 
The  regulations  call  for  using  the  metric  system  except  when 
metric  equipment  is  not  available,  the  cost  of  metrication- 
.  IS  significant,,  metrication  would  adversely  affect  scKedulinq, 
and  metric  use  IS  not  deemed  in  Agriculture's  best  interest. 

Conversion  mandatory  for  the 
Department  of  Agriculture 

**  . 

While- Agriculture  recognizes  that  conversion  in  the  pri- 
vate sector  IS  voluntary,  it^believes  that  conversion  is  man- 
datory for  Federal  agencies  and  particularly  for  itself.  The 
national  policy  is  to  plan  and  coordinate  the  increasing  use 
Of  the  metric  system, -and  this  means  the  Federal  agencies 
must  convert,  according  to  an  Agriculture  official.     He  told 
us  that  the  Government  must  set  the  example  if  the  public  is  ' 
to  take  metiTication, seriously.    Agriculture's  mission  is  to 
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metricate  internal  operations  and  to  help^  not  push^  the     ■  , 

public  toward  metrication.  \  ^ 

i'  -  ■ 

In  October  1977  Agriculture  reported  to  the  Senate' Apf  \  ; 
propriat ions  Committee  on  its  metrication  activities*     In  i\ 
~thXs~^Tep6~rtT~AgtlWltu  voluntary"  in*  ' 

the  Metric  Conversion  Act  of  1975  was  conceived  by  many  tO:  ' 
mean  that  ho  conversion  was  necessary/  and  this  greatly  slowb 
the  establishment  of  a  national  consensus  on  metrication. 
Agriculture  said  tha,t  there  is  a  need  for  stronger  direction  ! 
on  metrication  so  groups  can  be  brought  together  to  solve  | 
problems. 

Agriculture  also  reported  to  the  Committee,  that  the  in-  ; 
teragencV  Metrication  Subcommittee  had  determined  that  metric^ 
conversion  was  mandatory  for  Government .     This  Subcommittee  i 
had  never  made  such  a  determination.     Subsequent  tJo.Agricul^  | 
ture's  report f  the  Metrication  Subcommittee  entertained  making 
such  a  determination;     However/  it  determined  that  the  Metric 
Conversion  Act  of  1975  meant  that  Federal  agenqies  shall  plan 
and  coordinate  increasing  metrication^  and  one  of  the  ways  of 
accomplishing  the  objective  is  through  each  agency  converting 
its  own  activities.  » 

The  Department  of  Agriculture  is  ^.  ' 

leading  the  way  in  selected  areas 

An  Agriculture  metric  coordinator  has  been  appointed  and 
coordinators  for  suborgariizations  have  been  designated.  Agri- 
culture acknowledges  that  some  actions  by  others  must  proceed 
before  it  can  convert  all  its  activities.     For  example^  laws^ 
regulations,  and  reporting  habits  of  other  Federal  agencies 
must  be  changed  as  a  prelude  to  Agriculture's  conversion. 
However,  most  organizations  within  Agriculture  have  started 
metrication  activities.     According  to  an  Agriculture  official, 
the  majority  of  conversions  are  soft,  as. will  be  most  future  4 
conversions . 

Below  are  some  examples  o£  conversion  and  planning  activ- 
ities within  Agriculture..  As  can  be  seen  from  the  following 
information  provided  by  Agriculture,  those  organizations  in- 
volved with  science  and  international  trade  are  moving  more 
rapidly  than  the  more  domestic  or  less  scientific  areas. 
However,  some  domestic  programs  are  being  converted.' 

Research  and  education 

■  >  ■  ■        ■      ■  ■  .       ■  •■ 

- — Agricultural  Research  and  Cooperative  State  Research 
Services  were  largely  converted  several  years  ago. 
Further  conversion  is  being  studied . 
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,  — Extension  Service  is  an  educational  organization  with 
the  farmer  as  the  target.     Metric  publishing  is  under- 
way for  articles  and  handbooks  from  several  schools. 
Home  publications  and  slide  sets  are  being  planned"  in 
metric.     Nationg|k4-H  materials  will  have  dual  units 
and- will"  hBve-m^«c  tea'ching~guide 

are  being  encouraged  to  use  metric  in  all  Extension  ' 
publications  and  releases. 

—The  Foreign  Agricultural  Service,  changed  all  reporting 
and  information  jjrograms  to  metric  units  in  1976. 

--The  Economic  Research  Service  has  changed  to  reporting 
all  foreign  data  in  metric  units.    The  practice  of 
Showing  dual  dimensions  was  phased  out  in  1977-.  Ocean 
freight  information  now  is  metric.     Most  long-range- 

.    projections  will  now  be  published  in  metric  units  or 
accompanied  by  metric  conversion  factors. 

— The  Farmer  Cooperative  Service  says, that  all  future 
international  trade  statistics  will'be  in  metric  units. 
Publications  on  commodities  which  are  internationally 
traded  are  to  be  metric  or  show  dual  units. 

Farm  programs  and  land  u^e 

■■  ■  .  ■  ' 

— Agricultural  Stabilization  and  Conservation  Service 
•says  that  metric  units  are  used  in  purchases  for  the 

•  Food  for  Peace  program.     A  study  is  underway  to'  use  - 
the  metric  system  on  1978  crop  programs  subject  to  . 
legislative  restrictions.     Domestic  food  programs  will 
be  JTietric.     Land  ar,ea  allotments  for  crop  plajri'tings 
will  be  in  metric  terms,  and  price  suppor t-<:okputa- 
tions  will  be  determined  using  metr ic*"  terms'^ '  ~ 

—Food  Safety  and  Quality  Service  no\i  is  using  dual  spe- 
cifications for  ground  beef  fox  school  lunches.  Some 
farm  bulk-milk  storage  tanks  reports  are  in  metric 
units.     Annual  seed  price  tables  are  metric.     New  grade 
standards  for  fruits  and  vegetables  will  include  metric 
units. 

•    *  ■  ,      '      ■  ■ 

--iynimal  and  Plant  Health  Inspection  has  accomplished 
substantial  amounts  of  conversions.     A  hearing  for 
using  metric  units  for  labeling  in  Federal  Meat  and 
Poultry  Inspection  Programs  was  conducted?    The  1978 
title  9  of  the^Tode  of  Federal  Regulations—Animals 
and  Animal  Products — is  dual  while  the  1979  version  is 
to  be  metric  only. 
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In  June  1977  the  American  Farm  Bureau  Federarion^  which 
is  a  federation  of  farm  bureaus  in  49  States  and  Puerto  Rico^ 
asked  Agriculture  to  formulate  a  policy  on  conversion  for  the 
private  agriculture  sector.    Also^  the  American  Natiorfal  Metric 
Council  has  sought  Agriculture's  leadership  in  organizing  the 
'^private  farm  sector's  metric  activities.     However ^  Agriculture 
has  declined  these  requests  because  its  policy  precludes  its 
personnel  from  chairing  meetings  to  convert  the  private  s^e^^i^^^^ 
tor^  but  allows  participation  in  such  meetings.  - 

To  help  inform  the  public  oi  the  metric  system^  Agr^icul- 
ture  is  planning  to  print  both  customary  and  metric  units  in 
its  most  popular  publications  beginning  in  July  1978.  About 
15  publications  will  be  affected^  we  were  informed.  Agricul- 
ture will  not  be  converting  its  major  domestic,  information 
programs  or  technical  publications  at  that  time.     According  / 
to  an  official^  Agriculture  will  wait  for  public  reaction  be- 
fore converting  additional  programs  or  publications. 

Public  reaction 

Most  of  Agriculture's  activities  in  metrication  have  been 
internal  thus  far.     I<i  May  1977  Agr icul ture  sol ici ted  comments 
from  the  public  on  a  proposal  to  use  metric  units  on  labels 
for  meat  and  poultr>y.     Its  notice  in  the  "Federal  Register" 
stated  that  because  use  of  the  metric  system  by  the  private 
sector  is  voluntary ^  neither  regulatory  action  can  be  taken 
to  require  its  use  nor  should  action  be  taken  to  inhibit  vol- 
untary conversion  by  industry.     The  notice  recognized  the 
present  limited  use  of  the  metric  system  in  this  country  and 
suggested  that  a  long  period  of  limited  or  dual  use  may  be 
necessary  to  acquaint  the  general  public  with  the  metric  sys- 
tem.    The  notice  pointed  out  that  the  labels,  of  many  food 
i'temSf  including  meat  and  poultry  products^  already  have  dual 
weight  declarations  with  customary  units  shown  first  and, met- 
ric units  in  parentheses. 

The  public  response  was  mostly  negative.     Only  25  percent 
of  the  responses  bould  be  construed  to  be  favorable.     About  63 
percent  were  opposed  to  me tr ication ,  and  the  remaining  12  per- 
cent indicated  basic  opposition  to  metric  usage  but  a  willing- 
ness to  accept  dual-dimensioned  labelling  if  metrication  were 
necessary.     However ^  according  to  an  Agr iculture  of f icial ^ 
Agriculture  was  not  asking  whether  to  convert/  but  how  to  im- 
plement th^^change  to  minimize  consumer  confusion. 

Cost  and  timing  of  conversion 

The  cost  of  conversion  is  unknown  at  this  timfe/ -according 
to  an  Agriculture  official.     No  metrication  cost  study  has 
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been  conducted,  and  none  are  planned.     Organizations  are 
expected  to  absorb  the  costs  in  their  budgets. 

There  is  no  sense  of  urgency  for  conversion,  but  the 
 sop^erthe  b^^^^^^ 

ordmator.     The  pace  of  conversion  will  depend,  to  a  great 
extent,  on  activities  outside  Agriculture.    Agriculture  es- 
timated, however,  that  internally  it  could  be  converted  with- 
in 5  years.  . 

Anticipated  problems 

Laws  and  regulations,  as  well  as  reporting  requirepients, 
ot  various  other  .agencies  may  cause  problems.    An  official 
particularly  Identified  the  inspection  and  grading  system  and 
tne  packaging  and  labeling  requirements  as  potential  problem 
3reas.     The  United  States  Code  and  the  Code  of  Federal  Regu- 
lations also  have  numerous  sections  making  reference  to  cus- ' 
tomary  units.     Each  Agriculture  organization  has  been  in- 
structed to  study  these  problems  while  developing  tnivetables 
for  conversion..  , 

According  to  an  official,  when  Agriculture  requests  met- 
ric .information  from  the  farmers,  only  that  information  will 
have  to  be  in  metric  units.     Farmers  will  not  have  to  metri- 
cate  their  whole  operations. 

DEPARTMENT  OF  COMMERCE 

!  .  ■  .         .  •  •  ■ 

The  Secretary  of  Commerce  has  the  responsibility  of  in- 
terpreting and  modifying  the ' International  System  of  Units 
for  use  m  the  United  States.    Also,  NBS,  an  agency  of  the 
Commerce,  conducted  a  study  of  the  use  of  the  metric  system 
and  issued  the  1971  report,  "A  Metric  America,  A  Decision 
Whose  Time  Has  Come, "which  is  discussed  in  chapter  1  Accor- 
dingly, some  groups  perceive  Commerce  to  be  the  Government's 
lead  agency  for  metrication.    Overall,  however,  relatively 
tivliv  ?!  ^""^^""l^^  P^^^^  3t  Commerce;  most  ac- 

wili^L  J      -""^"^K.^^^-        ^         °f  its  agencies-the  National 

^S^IS^  NBS,  and  the  Patent  and  Trademark  Office. 

.Cqron^erce  has  not  published  an  overall  metric  policy.  However 

a  handbook  for  U.S.  exporters  on  metric  Hws  ' 
and  practices  m  international  trade. 

NBS  X 

l4ina?n?.Jnc:^^^  Nation's  caretaker  for  measurement  standards, 
^i^^on^  complete  and  consistent  system  of -physical  itiea- 

s^ement  for  reliable  reference.     Its  overall  goal  is  to 

.thTp2S!c'rbeSe?Tr  ^^'^"^^         technology  for 
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since  1974  NBS  metric  policy  has  been  to  encourage  and 
lead ^national  usage  of  the  metric  system.     Its  internal  guide 
lines  call  for  NBS  publications  to  use  metric. terms  .except  in 
those  instances  where  the  reader  would  not  be  familiar  with. 

t  he  -  terms  v-^ — However"r"i  t  s-  per  sonnel--a  r  e-  encOur  aged~to  -f  ami  !  

iarize  readers  with  the. metric  terms  to  promote  public  under- 
standing and  encourage  people  to  think  in  metric  tejrms.  The 
guidelines  state  that  the  transition  period  to  the  predominant 
use  of  the  metric  system  is  i^ot  sharply  defined,  and  NBS  lead- 
ership in  the  national  transition  will  be  more  effective  if 
the  transition  within, NBS  is  as  complete  and  as  rapid  as  pos- 
sible. 

The  principal  metric  activities  at  fIBS  include  providing 
information  to  the  public  and  supporting>activi ties  of  organ- 
izationSy  such  as  the  American  National  Metric  Council  and 
the  National  Conference  on  Weights  and  Measures,     Additional  - 
NBS  metrication  activities  are  discussed      roughbut  this  re- 
port. 

The  Patent  and  Trademark  Office 

In  July  1974  the  Commissioner  of  Patents  issued  a. notice 
stating  that  patent  applicants  are  strongly  encouraged  to  use 
either  S^^ttnits  only  »or  dual. units  when  describing  their  in- 
ventionM^fflSie  notice  said  that  metric  use  was  not  mandatory 
at  that  1^^^^  tuit  the  request  was  made  as  part  of  a  long-rang.e 
program  tof'  conversion  being  conducted  by  the  Federal  Govern- 
ment. 

Fur ther /  metrication  activity  within  the  Patent  Office 
was  given  impetus  by  the  Patent  Cooperation  Tr^eaty  of  1970. 
This  treaty y  signed  by  35  countrfes  and  ratified  by  the  United 
States  in  1975^  offers  jj.mproved  international  protection  of 
inventions.     It  calls  for  the  use  of  metric  units  in  applica- 
tion for  international  patents.     According  to  a  Patent  Office 
of f icialy  the  requirements  of  this  Treaty  will  not  create  anjy 
great  problems  j|pr  the  Office.     Of  the  some  100^000  annual  ( 
patent  applications  handled  by  the  Office^  only  12^000  would 
come  under  this  treaty.         *  "  . 

Although  the  treaty  calls  for  the  use  of  metric  units, 
it  does  not  specify  that  thej^  be  SI  metric  units.  Also/ it 
requires.,  temper ature  to  be  recorded  in  centigrade  rather  than 

Celsius,  t^e  SI  term. 

■  •     ■      .      '  -.v  ■  •  " 

The  treaty  also  calls  for  international  oatent  submis- 
sions to  be  on  a  specific  metric  size  paper  referred  to  as 
the  A4  size.     This  paper  size  is  larger  than  the  normal  U.S. 
letter  size.     (See  ch.  19.)     The  treaty  allows  each  country 
jto  receive  initial  applications  on  any  size  paper  but  requires 
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the  above  sized  paper  for  applications  transmitted  to  the  in- 
ternational patent  organization. 

A  Patent  Office  official  told  us  that  they  expect  the 
metric  paper  s^ze  will  be  available^  from  commercial  sources 
oir-the-GBTier  al  Services  'AdmTnistr'atroh .    1  ,  the"  Of  f  ice 

has  not  pursued  this  to  any  great  extent.  *  . 

The  Office  will  reproduce  applications  on  the  interna- 
tional size  paper  f 01:  a  fee.     However,  because  most  patents 
are  processed  through  attorneys  specializing  in  these  appli- 
.  cations,  the  Office  expects  the  transition  to  the  new  paper 
size  to  be  smooth. 

DEPARTMENT  OF  DEFENSE  . 

The  Department  of  Defense  has  a  formal  metrication  policy 
directive,  dated  December  10,  1976,  which  favors  an  increased 
use  of  metric  units  and  Metric  products  for  Defense  arid  the 
individual  services.    The  impact  this  direqfeive  will  have  on 
actual  Defense  metrication  is  difficult  to  predict  at  this 
time.    The  policy  allows  a  wide  latitude  of"^ judgment  and  dis- 
cretion in  decisions  on  whether  or  not  to  go  metric  on  a  par- 
ticular project.     Much  will  depend  on  the  individual  project 
managers  who  must  justify  the  use  or  non-use  of  the  metric 
system  in  their  particular  projects. 

Defense  has  used  metric  measurements  in  selected  activ- 
ities for  many  years.    These  activities  in  the  past  centered 
a'round  improving  interchangeability  of  parts  and  supplies  and 
commonality  of  operating  procedures,  particularly  with  our. 
allies.     These  activities  have  led  to  metric-dimensioned • ar- 
tillery and|small-arms  ammunition  and  tactical  maps. 

Deferise  has  recently  taken  a  few  tentative  steps  toward 
greater  use  of  the  metric  system.  There  are  several  current 
projects  which  involve  the  use  of  metric  units  in  design  and 
production.  These  projects  are  mainly  hybrid—a  combination 
of  metric  and  customary  components. 

Defense's  December  10,  1976,  metric  policy  states  that  • 
many  Defense-related  industries  have  converted  or  are  planning 
conversion,  and  Defense  must  be. in  a  position  to  accept  this 
conversion  with  minimum  cost  and  disruption  of  operations. 
It  further  states  that  industry  will  generally. lead  the  con- 
version  process,  and  Defense  will  follow  whenever  it  ife  tech- 
nically and  economically  practicable,     it  requires  in  the 
review  of  projects  that  the  use/non-use  of  metric  units  of 
measurement  be  'addressed  and  additional-  justification  be  sub- 
mitted  if  metric  usage  is  not  specified.     Accdxding  to  an 
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official^  the  suitability  of  metrication  must  be  judged  on  a 
project  basis  because  each  project  has  unique  features. 

A  Defense  official  informed 'us  that  there  is  nothing  in 
_  the  Metric  Conversion^  Act  of  1975  whi^h  _would  disallow  or  con-- 
"strain  Defense  from  taking  aiTeading  role  Tn  the  conversion 
process.     However^  the  current  directive  emphasizes  a  strategy 
of  following  industry. 

Defense  looks  to  metrication  to  hej-p  foster  standardiz- 
ation with  our  allies  to  "promote  interchanH|abili ty  and  in- 
teroperability ^  facilitate  joint  military  production  programs^ 
and  simplify  supply  operations."  Finally^  it  considers  met- 
ric usage  especially  appropriate  in  the  design  of  new  equip- 
ment .  . 

i     Comments  from  officials  in  the  individual  services  mirror 
"the  Defense  stance  on  not  leading  the  conversion  process  but 
staying  in  step  with  industry.     They  want  to  avoid  moving  too 
' fast. 

Varying  degrees  of  metric  activity 

Although  the  extent  of  metric  activity  varies  with  the 
services  and  individual^rojects^  metrication  at  Defense  con- 
sists essentially  of  coordinating  and  planning  with  relatively 
few  actual  metric  projects. 

In  the  area  of  coordination  and  planning^  Defense  estab- 
lished a  metrication  panel  in  1974  consisting  of  the  armed 
services  and  selected  Defense  organizations  to  develoo^a  rec- 
ommended iapproach  for  the  conversion  of  specif icatio^iTs^and 
standards.     Defense- als6  maintains  memberships  in  a  number  of 
private" sector  groups  involved  in  metrication^  such/as  ANMC^ 
Society  of  Automotive  Engineers^  and  the  Aerospace? Industr ies 
Association.     It  maintains  liaison  with  other  Gover'hment  ^gen^-* 
cies.  through  the  Metrication  Subcommittee  of  the  Interagency 
Committee  on  Standards  Policy.     Each  service  has  its  own 
metric  coordinator  who  acts  as  a  focal  point  for  metric  in- 
formation. 

Standards  development 

One  metric  activity  in  which  Defense  is  engaged  is  the 
development  of  metric  engineering  standards  suitable  for  De- 
fense projects.     Activities  in  this  area  include  preparing  a 
guide  for  using  metrics  in  standards^  processing  a  military" 
specification  on"  the  general  requirements  for  metric  machinery 

developing  a  s.tandard  on  the  use  of  metrics  in  new  de- 
signs. In  addition^  Defense^  in  cooperation  with  ANMC^,  is 
developing  a  computer-aided  system  to  trail  the  conversion  >' 
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of  some  high  priority  standards.    Defense  would  prefer  to  re- 
duce its  involvement  in  s^andards  writing  and  rely  more  on  the 
.private  sector,  but  it  will  continue  to  be  involved  in  some 
standards  development.     Standards  are  discussed  in  more  de- 
tail in  chapter  6. 

Army  'J 

The  Army  has  used  metrics  in  mapoing  as  early  as  1947, 
and  since  1961 ^the  Army's  artillery  school  had  revised  all  of 
Its  lesson  plans  used  in  field  artillery  courses  to  reflect 
metric  changes. 

.       The  Army  is  cur rently- working  on  a  long-range  metric  plan 
which  IS  much  broader  in  scope  than  just  specifications  and,^^^,-'- 
standards.     It  also  hired  a  consultant  to  "get  the  pulse"  of  '  : 
industry,  obtain  information  on  foreign  experiences,  and  deV— 
'-■'iei)^^  a  proposal  for  a  long  range  plan  for  Army  conversion. 
Plcins  and  projected  budgets  are  also  being  orepared  for  the 
metrication  of  specifications  and  standards. 

'The  Army  has  a  number  of  metric  projects  involving  mis-  • 
siles  and  rockets.     The  Missile  Command  solicited  bids  for  a 
new  .lightweight  rocket  launcher  and  specified  that  the  system 
be  designed,  built,  and  documented  using  metric  units.     A  con- 
tract has  been  awarded  for  the  helicopter-mounted  Hellfire 
missile  with  the  instruction  that  all  new  components  and  sys- 
tems be  designed  in  metric  units. 

The  third  and  most  involved  project' is  the  Roland 
surface-to-air  missile.     Its  basic  design  was  developed  joint- 
ly by. France  and  Germany  and  sold  to  the  United  States  for  do- 
mestic production..    It  is  an  example  of  U.S.  willingness  to 
increase  standardization  of  equipment  with  its  North  Atlantic 
Treaty  Organization, (NATO)  allies.     According  to  the  manufac- 
turer, they. have  encountered  developmental  problems  stemming 
mostly  from  language  translation  and  noncompatible  engineering 
practice^,  rather  than J^p,  measurement  units  used.     The  prob- 
lem is  s^ndlrdizatiO^f^^^t  metrication. 

Air  Force  .  ^ 

The  Air  Force  reported  no  metric  projects.    .However,  it  6 
IS  requiring,  by  regulation,  that  its  buying  agencies  outline 
the  impact  of  metrication  on  their  purchases.     A  judgWnt  will 
be  made  on  the  merits  Of  metrication  for  each  proposed  pur- 
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Navy 


The  major  metrig  pro ject  .f or . the  Navy  is  the.  Patrol  Hy- 
drofoil Missileship.     There  are  no  other  ships  of  metric  de- 
sign in  production  or  on  the' drawing  boards.     Metrication  for 
a  new  landing  ship  was  considered  but  rejected.    We  were  in- 
formed that  other  factors  outweighed  the  metr ic-yersus-cus- 
tomary  issues.  • 

The  Hydrofoil  is  a  hybrid  project  containing  both  metric 
and  cus-tomary  parts.     Those  items  o.f  metric  design  include: 
the  physical  description,  performance  characteristics^  design 
drawings^  fasteners^  and  all  testing  analyses  except  fluid 
power.     Nonmetric  items  include  off-the-shelf  items^  such  as 
bilge  pumps ^ , compressors ,  and  engines. 

Fasteners  for  the  Hydrof oil*\prototype  were  mostly  German 
standard  metric  fasteners  because  they  were  readily  available 
and  U.S.  metric' fastener s  were  not  readily  available.  The 
German  standard  fasteners  were  not  adequate  in  all,  cases  so 
the  manufacturer  developed  some  special  metric  fasteners  and 
internal  company  engineering  standards  for  the  fasteners. 

Standardization  in  NATO 

The  Departrff^t  of  Defense  policy  cites  metrication  as  a 
way  to  help  foster  standardization  with  our  allies.     This  is 
one  way  of  increasing  standardization  and,  as  noted  previouis- 
ly^  has  been  used  iri  tactical  maps  and  in  weapons  and  ammun- 
ition design.     However,  factors  other  than  the  measurement 
unit  must  be  addressed  before  standardization  can  be  achieved. 

The  problems  of  standardization  within  NATO  are  the  re- 
sult of  a  multiplicity  of  research  development  and  production 
problems.     It  is  generally  acknowledged  that  political,  eco- 

.  nomic,  and  social  conditions  often  take  priority  over  stan- 
dardization efforts.  1^/    Nonmilitary  factors,  such  as  infla- 
tion,  unemployment,  balance-of-payments ,  and  the  maintenance 

'  of  a  strong  industrial  capability,,  must  he  considered.  Thus^ 
ia  our  opinion,  even  if  th^  world  was  metric  today,  NATO  would 
still  have  standardiz9.tion  problems^. 

In  our  Jajjiiary  1978  .report,  on  NATO  standardization,  we 
concluded  thati$Werco  to  greater  , standard- 

;  izatiojfi  in  *N/LtO rW^^^      ]^ffi^^,e  .sr^niflcaat  f  rom  pres- 

V  en t  practices  'iri'l^  systems--^ihe  principal 

'  '-^ —    .\K':J%^'- V   '.J  ■ ^ ■ .  ^ 

l/"Standardiz.ation  in  nKtO.:  :  rlmpr^viriq^^  and 
~  Economy  of  Mutual  D^ense  Ef fortsV*?,;  ;P^A  Jan.  19,  1978 
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impediment -being  the  consideuat-ion  of  newly  proposed  systems 
in  terms  of  national  rather  than  international  needs.     Yet  it 
is  logical  that  if  all  countries  are  to  agree  to  adopt  common 
weapon  systems  for  their  militaries,  economic  and  political 
problems  of  each  will  have  to  be  acknowledged  and  accommoda- 
ted.   Thus,  standardization  is  not  likely  to  be  achieved  with- 
out state.§men-like  compromises. 

*   .  ■ 

Inventory  ,  • 

It  is  estimated  that  Defense  has  about  4  million  differ- 
^ent  items  in  its  inventory..    According  £o  officials,  this 
number  will  be  significantly  increased  during  the -transition " 
phase  of  metrication,^  bQt  the  total  should  eventually  decrease 
once  the  .customary  itemsare  eased  out  of  the  system. 

One  of  the  major  difficulties  with  the  metrication  of  De- 
fense inventories  is  the  presence  of  existing  customary  items 
with  long  life  cycles.     An  aircraft  or  tank  can  last  20  to  30 
years.     If  new  metric  items  are  purchased,  a  dual  inventory 
will  have  to  be  maintained  until  the  customary  items  are  re- 
moved, froa  the  inventory. 

According  to  a  Defense  official,  the  private  sector  con- 
trols much  of  what  goes  intp  the  Defense  supply  system  and  in- 
ventory.    Except  for  military  hardware,  such  as  tanks,  ships, 
and  fighter  aircraft.  Defense  seldom  buys  sufficient  quanti-  ' 
ties  of  a  product  to  control  that  market  or  tell  the  manufac- 
turer what  parts  the  product  shall  contain.     Defense  buys 
common^ Items,  such  as  lightTbulbs,  electric  fans,  air  condi- 
tioners, or  >automobiles,  "^f f-the-shelf .  "    That  is.  Defense 
buys  what  is  commercially  ^available. 

According  to  Defense  officials,  the.nat-ure  of  these  off- 
the-shelf  Items  depends  on  decisions  made  in  the  private  sec- 
tor.    The  development  of  new  metric  standards  and  the  intro- 
duction of  new  metric  products  will  be  the  result  of  thousands, 
of  individual  decisions  in. the  private  sector.     If  th?  private- 
sector  does  not  exercise  constraint,  proliferation  offmetric  ' 
parts  in  the  Defense  supply  system  could  result. 

Costs ' 

There  have  been  no  recent  attempts  to  estimate  the  costs' 
for  metricating  the  Department  of  Defense.     For  the  1971  NBS 
metrication  report.  Defense  estimated  that  its  metrication 
would  cost  $18  billion.    The  conversion  was  envisioned  to  take 
place  m  30  years,  and  75  percent  of  the  $18-billion  price  tag 
would  accrue  during  the  first  10  years. 
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No  Deferiaiib  official  would  attest  to  the  validity  and 
accuracy  of  thie  $18  billion  estimate.     Comments  on  this  es- 
timate ranged '  from  "it  may  or  may  not  be  accurate/'  to  "the 
subject  is  complex  and  we  are  not  really  confident  of  any 
cost  estimates. " 

There  was  some  agreement  on  the  fact  that  while  the  1971 
estimate  of  $18  billion  was'a  large  sum  of  money^  it  was  to  be 
spread  in  varying ^amounts  over  a  period  of  30  years  thus  the 
effect  on  the  annual,  budge t^ggi^d  be  minimal.     For  instance^ 
the  Army  estimated  a  total  metricatipn  cost  of  $4.4 

billion  but  pointed  out  in  l^^port  that  even  in  the  peak-cost 
yearSf  the  total  increase  would  be  less  than  2  percent  of  the 
annual  budget. 

An  Army  followup  study • in  1973  emphasized  that  this  $18 
billion  estimate  assumed  a  conversion  process  where  Defense 
was  metricating  in  conjunction  with  a  national  conversion  pro- 
gram.    Iff  for  some  reason^  Defense  leads  the  conversion  pro- 

cesSf  the  costs  will  increase. 

•       •  *     •   ■  ■  ■ 

The  Navy  Metrication  Group  attempted  to  develop  an  over- 
all funding  profile  for  Navy  metrication  but  met  with  no  suc- 
cess;^   Some  groups  used  the  estimates  prepared  for  the  1971 
NBS- report 'as  their  base  figures  and  increased  them  to  correct 
for  present  values.     Others  used  the  1971  estimates  as  the 
base  figures  and  then  defcreased  them  because  of  reports  which 
indicate  actual  costs  ^e  seldom  as  high  as  anticipated^  or 
projectedf  costs.     And/%ther's  indicated  the  situation  was  too" 
fluid  and  uncertain  to  make  a  useful  estimate.     The  Metrica- 
tion Group  abandoned  i£s  efforts  for  an  overall  estimate  and 
has  left  it  up  to  each  functional  area  to  estimate  the  costs 
in  its  own  local  budget  process. 

Estimating  costs  on  individual  projects  is  also  diffi- 
cult.    One  Defense  spokesman  said  that  estimates  of  increased 
costs  due  to  metrication  ranged^ f rom  6  to  18  percent.  One 
project  manager  reported  a  range  of  3  to  30  percent. 

Defense  and  industry  officials  believe  metrication  will 
involve  additional  costs  in  Defense  programs ^  but  there  is  no 
^consensus  on  exactly  how  much  it  will  cost  or  how  those  costs, 
should. be  apportioned.     One  major  question  is  whether  a  par- 
ticular metrication  cost  is  a  current  expense  to  be  charged 
directly  to  a  current  project  or  whether  that  expense  might 
be  a  capital  investment  to  be  amortized/  over  a  span  of  time^ 
against  many  projects.     Defense^  of  course^  would  opt  for  the 
latter  to  minimize  current  costS/  and  industry  would  choose 
thejjf^mer  to  recover  expenses  as  soon  as  possible. 
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Befnefits  '  '  . 

■  .  ^  •    •  '  ■  .j 

According  to  Defense  officials,  the  benefits  bf'a  hard*   '  '. 
conversion  are  rationalization  of  parts  an<3  standards\  s-tan- 
dardization,  and  inte&changeabil ity .     These  goals  arte  very    :     \  'i^. 
important  to  Defense  Commitments ,  especially  in  our  Sealings- '    )  ' 
with  NATO.     However,  one  Defense  official  satid  thatJhe  siib-  -"t-.- 
scribed  to  the  basic  theory  that  metrication  offered  th°e  oP-  '  ( 
portunity  to  increase  standardization  and  reduce  costs  but         '  • 
that  these  Were  ongoing  programs  within  the  Defense  Depart- 
ment anyway.     MetVication  is  not  the  sought-after  end;  it  is  ' 
a  means  ta  an  end,  but  not  an  essential  one.  "^(^      j  , 

DEPARTMENT  OF  ENERGY 

The  Department  of  Energy  was  established  during  the 
course  of  our  review.    According  to  an  official,  the  Depart- 
ment has  not  yet  formally  appointed  a  metric  coordinator. 
The  metric  coordinator  of  the  Energy  Research  and  Development 
Administration;  which  was  absorbed  into  the  Department,  is 
acting  m  this  ^position .     He  informed  us  that  a  policy  on 
metrication  is  being  prepared  which  is  similar  to  the  model 
policy  of  the  interagency  Metrication  Subcommittee.  However, 
he  could  not  estimate  when  the  policy  would  be  completed. 

DEPARTMENT  OF  THE  INTERIOR 

i«-7c  '^u^  Department  of  the  Interior  issued  a  manual  in  June 
.1975  Which  set  forth  its  general  policies  and  requirements 
tor  administering  its  metric  conversion  j^rogram.     The  policy 
statement  pointed  out  the  need  for  IntgSKior  to  recognize  that 
the  country  IS  converting  to  the  metric  system  and  to  respond 
to  this  change.^   The  policy  assumed  that  the  country  would 'be 
operating  m  an  essentially  metric  environment  within  5  years- 
that  IS ,  by  1980.  < 

While  the  1975  policy  called  for  a  departmental  metric 
coordinator  and  a  metric  coordinator  for  each  suborganization , 
these  coordinators  neither  met  as  a  group  nor  recorded  minutes 
or  memoranda  of  discussions. 

Interior  revised  its  metrication  policy  in  January  1978. 
The  new  policy  establishes  a  metric  conversion  committee.  The 
committee  is  comprised  of  a  metric  conversion  officer  from 
each  of  the  ^uborganizations  and  is  chaired  by  a  departmental 
metric  conversion  officer.     The  revised  policv  deleted  the  ^ 
reference  to  the  5-year  time  frame  for  conversion  and, was  ex- 
panded to  provide  metric  planning  and  detailed  reporting.  The 
new  metric  conversion  committee  held  its  first  meetinq  in       '  ^ 
April  1978. 
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^^Ai^ .  Int%r  idr  .official  char  acter.ized  Interior's  policy  as 


•  ^-^  ^Jgfeen 'a  ,l;iigh^prior ity  item^  but  there  has  been  some  metric  ac- 
Ss^^Vfeiyi 6^  within  Interior  and  this  has  varied  by  organization. 

;  -Th^^  Servi'ce  shows  both  customary  and  metric  units  on 

I  'f:    .some  maps  arnd  speed 'limit  signs  in  its  parks.     Also,  it  has 
mapked  some  trails  with  dual  dimensions.     On  the  other  hand^ 
the' Mining"  Enforcement  and  Safety  Administration  ( now  par t 
of  the  Department  of  Labor)  is  very  reluctant  to  moye.  It 
uses  only  customary  units  of  measure' and  does  not  plan  to 
convert  until  the  mining  industry  is  ready.     The  U.S.  Geo- 
logical Survey  is  planning  to  convert  its  maps  (see  ch.  20)^ 
and  the  Bureau  of  Reclamation  has  issued  a  metric  practice 
guide.     Also^  the  Bureau  of  Reclamation  has  required  metric 
use  in  some  construction  contracts.     (See  ch.  16.) 

Interior's  metric  coordinator  participates  in  the  inter- 
agency Metrication  Subcommittee. 

Legislation  which  is- measurement  sensitive,  or  contains 
many  references  to  measurerf^ent^  may  pose  some  problems  for 
Interior  in  its  conversion.  Some  Interior  organizations, 
such  as  the  Bureau  of  Land  Management  and  the  Bureau  of  Rec- 
lamation, have  their  activities  tied  to  laws  which  cite  only 
customary  units  of  measure.  There  has  been  ho  effort  at  In- 
terior  to'  identify  the  legislation  or  work  on  solutions. 


According  to  an  official.  Interior  is  not  approaching 
conversion  from  the  standpoint  of  its  own  benefits — the  bene- 
fits to  Interior  are  tied  to  those  of  the  Nat^ion.  If  the  Na- 
tion converts,  Inte-rior  must  convert.  Interior's  various  of- 
fices and  bureaus  will  have  to  allow  for  metrication  costs  in 
their  normal  programing  and  budgeting  actions.  No  cost  stud- 
ies have  been  undertaken.  '  , 


DEPARTMENT  OF  LABOR 

Labor  neither  has  a  depar tmentwide  metric  policy  no^  any 
depar tmentwide  metric  activities  planned  or  ongoing,  according 
to  an  official.     Labor  does  not  perceive  that  it  is  under  any 
pressure  to  convert,  and  one  official  foresees  no  advantage 
for  labor  in  metrication.     A  metric  coordinator'  has  been  des- 
ignated for  participating  with  the  interagency  Metrication 
Subcommittee .     We  identified  one  subagency — the  Occupational 
Safety  and  Health  Administration — where  some  metric  activity 
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^  In  January  1977  the  Occupational  Safety  and  Health 

Administration  prepared  a  metric  policy  which- called  for  soft 
conversions  onlyl.     Under  this  policy,  all  its  new  or  revised 
regulations  would  show  the  metric  equivalents  parenthetically 
behind  the  customary  units,  unless  the  measurement  unit  was 
already  a  metric  unit.    According  to  an  official,  nearly  90 
..percent  of  the  units  in  the  health  regulations  are  already 
expressed  m  metric  units.     He  did  not  know  whether  they  are 
SI  metric  units.     The  policy,  therefore,  applies  primarily  to 
the  safety  regulations. 

Soft  conversion  is  the  only  type  of  conversion  which  the 
Occupational  Safety  and  Health  Administration  could  follow  at 
this  time,  according  to  an  official.     Hard  conversion  would 
cause  problems  bsgbause  products  and  materials  described  in 
rounded  metric  units  are  not  necessarily  available  in  the 
marketplace. 

As  of  September'  1977  the  Occupational  Safety  and  Health 
Administration  had  not  published  new  or  revised  regulations- 
incorporating  the  metric  policy.     Proposed  regulations  with 
soft  conversions  had  been  distributed  for  review  and  comment 
outside  Government,  and  no  negative  reaction  had  been  re- 
ceived, we  were  told. 

The  impetus  for  converting  the  regulations  is  the  Occu- 
pational Safety  and  Health  Administration's  awareness  af  the 
U.S.  movement  to  the, metric  system,  we  were  informed,  rather 
than  any  perceived  advantages. 

DEPARTMENT  OF  TRANSPORTATION 

'       ;  Transportation's  policy  is  to  pursue  and  promote  an  or- 
derly changeover  ^to  the  metric  system,     its  policy  recognizes 
.that  the  conversion  will  be  evolutionary,  and  industry  will 
set  the  pace  for  Changeover.  .  It  will  strive  to  taiilor  its 
conversion  requirements  and  procedures  to  minimizVcost  to 
industries.     Each  organization  within  Transportation  has 
been  instructed  to  develop  conversion  guidelines  in  its  area 
of  responsibility  and  make  them  . available  to  industry.  (For 
more  discussion  on  aviation  activities,  see  ch.  15;  highways, 
ch.  IQr  and  water  transport,  ch.  10.) 

DEPARTMENT  OF  ST>^-TE 

Metrication,  according  to  an  official,  is  not  a  major  is- 
sue at  State  because  (1)  the  Metr ic , Conversion  Act  prescribes 
no  mandates,  (2)  governmental  activity  is  being  handled  at  a 
relatively  low  level— subcommittee  of  the  Interagency  Commit- 
tee on  Standards  Policy,  and  (3y  State  perceives  a  lack  of 
executive  emphasis  since  the  Metric  board  had  not  been 


appointed  and  th^  President  has  not  issued  an  Executive 
order  on  metrication.  V  . 


The  'cost  of  conversion  would  be  minimal,  and  concentrated 
in  education^  and  ..training  f  according  to  a  State  official.  It 
has  people  stationed  worldwide;  therefore^  metric  terms  are 
not  new  to  most  personnel ^  the  of f icial , said . 

POSTAL  SERVICE 

^   The  Postal  Service  considers  itseJ||  to  be  in  an  awareness 
and  preplanning  stage.     It  has  formed  l^metrication  group  and 
iss'ued  a  policy  statement.     The  policy  restates  the  national 
policy  of  coordinating  and  planning  the  increasing  use  of  the 
metric  system  on  a  voluntary  basis.     It  calls  for  participa- 
tion in  Federal  coordination  activities ^  developing  a  plan 
for  using  the  metric  system^  and  implementing  the  plan  in 
such  a  manner  as  to  reflect  a  leadership  role.     The  policy 
enunciates  that  a  rule  of  reason  will  apply  and  that  adoption 
of  the  metric  system  will  o'trcur  on  a  schedule  compatible  with 
the  voluntary  conversion  actions  of  its  customers. 

According  to  an  of ficial ^  conversion  should  be  a  hard 
conversion  and  it  should  be  planned  and  scheduled.     The  Post-  ' 
al  Service  believ'es  that  it  should  be  in  step  with  industry's 
conversion  an^>  while  it  is  not  opposed  to  conversion^  be- 
lieves that  coi^version  should  be  orderly  and  timely. 

Anticipated  problems 

Rates  and  regulations  are  based  on  weight  and  other  mea- 
surements.    Ror  example^  the  postage  rate  for  first  class  let- 
ters is  15  cents  for  the  first  ounce  and  13  cents  per  ounce 
thereafter  y  and  for  fourth  class  ntail  (packages)  the  upper 
limits  are  70  pounds  and  lOO^inches  of ^combined  length  plus 
girth.     Conversion  of  these  measurements  to  metric  units  would 
create  some  problems  for  theyPostal  Service  and  the  public. 

One  area  of  concern^ to  the  Postal  Service  is/ the  estab- 
lishing metric  base  rates  for  mail.     The  current  base  weight 
for  first-class  m&iljis  I  ourfte  which  'is  equal  to.  abotit  28 
grams..     Thus^  the  problem  lies'  in  selecting  a  roun$3ed  bas? 
weight.     Other  countr ies  use  20^  25^  or  30  gr^ms  a^the  base 
weight  for  first-class  mail.     Canada  has  decided  to  use  30 
grams.     A  spokesperson  explaj^ned  that  "the  Postal  Service  is 
closely  watching  the  Canadian  experience  to  learn  as  much  ^^as 
possible.  .  - 

The  Postal.  Rate  Commission/  which  is  independent  of  the 
Postal  Service  /  would  have  to  recommend  the  metr  ic  base  weight 
and  any  adjustment  to  the  cost  o^^/^postage ^  we  were  informed^ 
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The  Postal  Service  would  then  have  the  chore  of  informing  the 
public  of  the  new  bases.     A  Service  official  told  us  that  the 
conversion  should  occur  on  a  specific  date — similar  to  a 
postal  rate  change.     .  "  . 

■  '        «   .  * 

Another  problem,  for  both  the__Eostal  Service  and  the 
public,  will  be  acquiring  metric  scalds  or  in  converting  ex- 
isting scales  to  show  metric  weights.  ^Nearly  one-half  of  t?he 
Postal  Service's  customers  weigh  their  own  mail. 

The  Postal  Service  has  some  240,000  postal  scales  of 
various  types.     As  mentioned  in  chapter  9,  scales  can  be  mod- 
ifl,ed  OP  converted  to  show  metric  weights.     The  Postal  Service 
does  not  have  an  estimate Jon> the  cost  of  scale  conversion  but 
IS  considering  a  study. 


Besides- the  Postal  Setvice's  scales,  postaae  scales  used 
by  businesses  and  institutions  would  also  have  to  be  conver- 
ted.    The  Postal  Service  does,  not  have  any  means  to  estimate 
the  cost  to  its  customers  to  make  the  conversion. 

The  Postal  Service  has  obtained  estimates  of  the  cost  to 
convert  similar  scales  from  the  Canadian  postal  service.  For 
example,  the  cost  to  convert  a  Parcel  Post  Beam  scale  ranges 
from  $80  to  $125.     However,  the  Postal  Service  did  not  know 
how  many  scales  of  this  type  are  in  use.     An  inventory  of  the 
various  types  of  scales  used  was  in  process. 

GENERAL  SERVICES  ADMINISTRATION  . 

■     ~~'  — i~~ — "■  '  " 

The  General  Services  Administration  is  the  landlord,  de- 
partment store,  and  supplier  for  the  Federal  Government.  That 
IS,  It  supervises  construction,  operates  and  maintains  most  dOf 
the  Federal  buildings,  and  purchases  and  stocksl  much  of  the 
materials  used  by  Federal  agencies.  / 


Although  General  Services  does  not  have  a  formal  metrica- 
tion policy,  a  November  1976  internal  policy  statement  says 
that  (1)  It  endorses  conversion  but  will  not  lead  and  (2)  it 
wxll  comply_  with  the  Metric  Conversion  Act  o€  1975  and  work 
closely  with  the  U.S.  Metric  Board,  private  industry,  and  the 
Federal  interagency  committee  on  metrication.     General  Ser- 
vices will  not  use  its  purchasing  power  to  encourage  conver- 
sion, because  to  do  so  would  conflict  with  the  policy  to  fol- 
low industry. 

'         According  to  a'  General  Services  official,  the  Metric  Con- 
version Act  does  not  provide  direction  to  the  Federal  agencies 
on  what  they  should  be  doing.     If  the  U.S.  Metric  Board  gets 
going.,  or  an  Executive  order  is  issued  delineating  the  role  of 
the  Federal  Government,  then  General  Services  may  become  more 
active  m  metrication,  we  were  told. 


Metric  activity  at  General  Services  has  been  limited.  A,- 
metric  task  force  was  established  in  1975  and  met  quarterly  .[ 
until  1977r  when  these  meetings  were  replaced  with  occasional" 
telephone  calls.     General  Services  Federal  Supply  Service's 
metric  group  met  aonthly  until  1977^  but  no  longer  meets. 
Its. Public  Building  Service  position  is  to  follow  the  con- 
struction indi:Stry.  -(See  ch.  16.)     In  1$76  General  Services 
produced  a  metric  awareness  film ^  but  interest  in  metrics 
has  waned/  an^the  film  has  been  viewed  by  very  few  people. 

We  were  told  -General  Services  participates  as  an  observer 
on  the ^interagency  Metrication  Subcommittee  which  is  trying 
to  set  the  direction  of  the^ederal  Government. 

Cost  of'^oing  metric 

•' . 

General  Services  has  conducted  no  studies  on  the  cost  of 
going  metric  because ^  according  to  an  official ^  there  are  too 
many  variables  beyond  its  control.  One  important  variable  is 
the  nature  and  timing  of  industry's  conversion. 

An  official  did  not  believe  there  would  be  any  added  cost 
to  buy  metric,  items  if  they  are  available.  For  example ^  Gen- 
eral ^rvices  has  routinely  bought  metric  laboratory  glassware 
for  FOTeral  agencies  /  and  this. glassware  is^readily  available. 
Alsoy  since  1975  metric  hand  tools  have  been  listed  in  General 
Services'  Federal  Supply  Catalog.  These  tools  are  commercially 
available  items  and  during  the  last  fiscal  year^  General  Ser- 
vices bought  $180/00/5  worth  of  these  tools. 

The  average  c</st  to  add  a  n^  item — metric  or  customary — 
to  General  Service^'  inventory  is  about  $4^200  if  the  item  is 
commercially  avSiTable.     If  a  Federal  specification  must  be 
written^  the  cost  is  increased  by  about  $3^500. 

Disadvantages/advantages 

A  General  Services  official  cited . several  problems  from 
metric  conversion^  such  a^  the  need  to  carry  dual  inyenfories 
during  the  transition  period^  conduct  training  progr'ams^  ad- 
just recor'^ds  and  regulations^  arid  replace  some  tools.  General 
Services  recognized  these^activi ties  would  cost  something^  but 
it  did  not  know  how  much.*  Another  problem  would  be  in  conver- 
ting the  Federal  specif ications" to  metric  units. 

Of  the  4/500  Federal  specifications/  some  1/200  to  1/300 
already  have  hard  metric  references.     The  official  said  Gen- 
eral Services  pirefers  not  to  show  dual  unfits  or-  soft  convert 
the  specifications.     Metric  units  will  be  added  to  the  Federal 
specifications/  if  appropriate/  during  the  regular  updating. 
No  timetable  exists  for  converting  any  specifications. 
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^hl      only  advantage  of  metrication  seen  by  the  official 
IS  the  possible  eventual  reduction  of  inventory  and  the  re- 
duction pf  duplicative  manufacturing  standards  which  may  lead 
to  reduced  cOst  of  operations.  J'  " 

■  .      ■  /<■..■,, 
'  ENVIRONMENTAL  PROTECTION  AGENCY 

of  Anrn  ?q?t''^  ^•''^  ^  ""^^•'^^  P°^^^y  °"  conversion  as 

•  it  ^k!  n  1977.     However,   m  January  1973  a  memorandum,  signed 
by  the  Deputy  Administrator  to  the  managerial  levels  instruc- 
ted the  Agency  to  use  metric  units  in  standards,  reports,  and 
other  documents  it  issued.     Equivalent  units  were  to  be  al- 
lowed whenever  desireable  in  parentheses.     However,  an  offi- 
cial doubted  that  many  personnel  are  aware  of  this  memorandum. 

,  Measurement  units  used  by  the  Environmental'  Protection 

Agency  ace  a  mixed  bag.     For  example ,  some  pollutants  are 
measured  ,in  metric  units  .  (grams) ,  but  pipe  sizes,  construe- 

Mnllh""!^^^''^^"^^;  ^""^  "^^^^^  metering  are  in  customary  units 
(inches,  feet,  and  gallons).  'For  automobile  emmissions ,' pol- 
lutants are  measured  in  grams  per  mile.; 

-  The  Agency  is  faced  with  the  scientific-  and  the  general- 

use  dilemma.    Scientists  use  the  metric  system  while  U.S.  in- 
J  traditionally  uses  customary  measures.     For  scientific 
and  technical  publications,  the  Age/f^y's  manual  requires  all 
units  used^to  be  m  SI  terms,  unlest  specified  other wilfe  by 
the  project  officer.     The  manual  orler  is  dated  May  1974- 

the  Agency  prefers  metric  use  whenever  pos- 
sible, according  to  an  official.  In  the,  scientific  and  tech- 
nical area.  Agency  personnel  are  highly  trained  and  work  with 
SI  units  a  great  deal.  In  th^  engineering  areas,  the-situa- 
tion  IS  mixed.  For  example,  sanitary  engineers  work  with  the 
construction  industry  and  consequently  do  not  use  metric  units 
to  any  great  extent. 

According  to  an  official,  the  Agency  has  no  directions 
as  to  what  it  is  supposed  to  do  about  metrication,  and  metri- 
cation IS  of  low  priority.  The  Agency  would  be  in  a  better 
position  to  tell  industry  what  the  requirements  are  if  it  had 
some  guidance  from  the  President  or  the  Congress.  The  Agency 
performs  better  under  mandates ^than  under  a  voluntary  system, 
m  the  opinion  of  an  official.  - 

NATIONAL  AERONAUTICS  AND  SPACE  ADMINISTRATION 

cr^=  to  an  official,  the  National  Aeronautics  and 

Space  Administration  has  not  developed  a  formal  policy,  -al- 
though a  proposed  policy  has  been  in  process  for  more  than 
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year.  In  e^ence^  its  position  as  generally  to  keep  pace  with 
industry  and  the  Department  of  Defense. 

According  to  officials/  soft  conversion  would  take  from 
i  to  5' years.     Hard  conversion  would  depend  almost  entirely 
on  suppliers  with  the  National  Aeronautics  and  Space  Adminis- 
tration able  to  do  little  more  than  an  occasional  prodding ^ 
but  it  believed  it  could  not  push  too  hard  because  this  may 
' result  in  higher  costs.  .  ' 

According  to  of f icials /  the  scientific  groups  use  metric 
_units  while  the  operating  groups  use  customary  units.    A  Sep- 
tember 1970  National  Aeronautics  and  Space  Administration  . 
directive  generally  requires  SI  metric  units  to  be  used  ^*its 

scientific  and  technical  publications.;  *>°^; 

■    ,,    ■  ■  j  ■  ■  ■  ■  ' 

'  '      The  National  Aeronautics  and  Space' Administration  has 
designated  a  person  as  the  metric  focal  point,  and  each  of 
.its  10  centers  have  a  metric  coordinator.  \AlS0/  it  has  per-* 
sonnel  participating  on  the  interagency^>!i^r ication  Subcommit- 
tee.    No  estimates  have  been  made  of  the  cost  of  conversion. 

With  one  exception,  the  National  Aeronautics  and  Space 
Administration  has  not  been  involved  with  projects  with  met- 
^rically  designed  hardware.     The  Space  shuttl:e  now  being  tested 
was  built  to  customary  standards.     The  o"ne  exception  was  dock- 
ing of  the  nonmetric  American  spaceship,  Apollo,  with  tbe  met- 
ric Russian  spaceiship,  Soyuz,  in  1975.     The  hookup  was  jnade 
possible  by  a  connecting  device^  built  by-  a  U.S^  aerospace 
firm.     One  end  of  the  U.S.  device  was  built  to  metric  specif- 
ications to  permit  hookup  with^the  SoyuzV 

CIVIL  AERONAUTICS  BOARD   .  /  - 

The  Civil  Aeronautics  Board  fflcomotes  and  regulates  the 
civil  air  transport  industry  within  the  United  States  and  be-' 
tween  the  United  States  and  foreign  cpunltries.     It  grants 
licenses  to  provide  air  transport  services  and  approves  or  . 
disapproves  proposed  rates  and  fares  and  proposed  agreements  f| 
and  corporate  relationships  involving 'air  carr iefs . 

The  Civil  Aeronautics  Board  has  converted  data  to  metric 
units  for  a  number  of  years  in  its  reports,  to  the  Internation- 
al Civil  Aviation  Organization.     Its  Bureau  of  Accounts  and 
Statistics  will  be  including  metric  conversion  tables  in  the 
Board's  major  statistical  publ ications .\  It  has  only  a  few 
measurement  standards  and  it  is  anticip^ed  that  these  could 
be  soft  converted>  we  were  informed .     It  will  not  mandate  con- 
version.    Conversion  is  to^ be  left  up . to  the  airlines  and 
other  operational  agencies. 
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FEDERAL  COMMUNICATIONS  COMMISSION 

The  Commission  regulates  interstate  and  foreign 'communi- 
cations by  radio,  television,  wire,  and  cable. 

On  July  28,  1976,  the  Commission  adopted  a  metric  con- 
version program  to  facilitate  development  and  the  use  of  a 
single  system  of  units  in  the  Commission's  rules.  Metric 
units  are  to  be  used  in  all  nfew  and  amended  rules.  Metric 
units  also  , are  to  be  used  on  all  license,  eauipment  authoriz- 

construction  permit  applications  after  complete 
^^"''^•^po"  to  metric  units  in  the  rules  is  accomplished.     In  * 
tne.  interim,  the  measurement  system  that  is  used  in  the  rele- 
vant rules  when  filing  an  application  will  be  used. 

'  '      .  •  ■  ■ 

.     The  program  calls  for  a  gradual  tiwo-stage  conversion  to 
metric  unit  usage.     The  first  stage,  beginning  with  the  an- 
nouncement of  the  program,  will  be  a  soft  conversion  with  the 
customary  units  shown  parenthetically.     The  Commission  antic- 
ipates It  will  take  about  5  years  and  be  incorporated  in  .the 
normal  updating  cycle  and  with  tJH|wiblishing  of  new  and 
amended  rules.     The  Commission  l^ppates' no  major  problems 
in  carrying  out  this  conversion  Bilfuse  actual  measurements 
are  not  being  changed:,-the  terms  are  just,  being  converted  to 
their  metric  equivalents.     Also,  metric  units  are  used  in  se- 
lected areas,  such  as  frequencies. (Hertz) ,  but  customary  units 
predominate,  particularly  for  linear  measurements. 

The  second  stage,  calling  for  hard  conversion  and  the 
exclusive  use  of  metric  units,  will  not-begin  until  after  the 
commission  assesses  the  pressures  for  exclusive  use  of  metric 
units .  ',  ■    ^  X: 

No  cost  studies  have  been  done,  but  no  significant  costs 
are  expected,  according  to  a  Commission  official.  Possibly 
some  training  will  have  to -be  provided.     The  official  did  not 
believe  the  benefits  of  conversion  were  quantifiable  but  be- 
lieved that  perhaps  conversion  would  aid  in  improving (Commu- 
nication at  international  conferences. 

The  Commission  has  a  representative  attend  meetings  of 
the  interagency  Metrication  Subcommittee.     An  official  be- 
lieved, however,  that  the  U.S.  Metric  Boatid  ^should  establish/ 
procedures  and  policies  for  agencies  to  follow  to  avoid  -d is-  ' 
jointed  and  uncoordinated  extorts. 


A  Commission  o-fficial  acknowledged '  that  the  Commission's 
program  is  not  really  volunteury,  and  he  views  the  Metric  Con- 
version Act  of  1975  as  requiring  Federal  agencies  to  lead. 
However,  he.  pointed  out  that  the  program  has  not  really 
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changed  anything,  ajid  the  Commission  has  not  diifected^, indus- 
try to  change  how  it  measures  items.  / 

INTERSTATE  COMMERCE  COMMISSION  '  1^^^  . 

The  Interstate  Commerce  Commission  regulates  inter state 
surface  transportation v  including  trains ^  buses  /  trucks  ,  in-  - 
land  waterway  and  coastal  shipf)ing  generally  t'^hrouglh  certifi- 
cation of  public  carriers f  rates^  adequacy  of  services^  pur- 
chases /  and  mergers.  ,  ^ 

The  Interstate  Commerce  Commission's  July  1976  policy 
states  that  it  will  permit  carriers  and  .agents  to  file  tariffs 
and  reports  whiph  include  SI  units  in  lieu  of  customary  units. 
The  policy  requires  that  such  tariffs  and  reports  must  contain 
.conversion  tables  ^which  explain  the  standards  appl  ied  .  an<3 
methods  used  in  conversion.     The  Interstate  Commerce  Commis- 
sion is  discussed  further  in  chapter  1&.  ■ 

NUCLEAR  REGULATORY  COMMISSION 

The  Nuclear  Regulatory  Commission  licenses  persons  and 
*    .cqpipanies  to  build  and  operate  nuclear  ^reactor s  and  to  own  • 
and  use  nire^ar  materials. 

Its  Septen|ber  191^  policy  recognizes  industry'conversion 
will  set  the  pace  for  metri.cation .     It  will  use  dual  dimen- 
sions or  SI  units  alone^  if 'appropriate  /  in  newer  revised 
regulations  and  regulatory  guides.     It  will  convert" to  the  SI 
system  at  a  rate  at  least  paralleling'  that  being  achieved  by 
industry.     An  of ficial  informed  us  that  safety  should  be-no 
problem^  as  the  Nuclear  Regulatory  Commission  follows  the 
American  Society  of  Mechanical  Engineexs'  Boiler  and  Pressure 
Vessel  Code  for  nuclear  components /  which  is  being  soft  con- 
,  verted •  > 

SMALL  BUSINESS  ADMINISTRATION  /  .  * 

The  Small  Business  Administration  is  in  the  'initial  . 
planning  stages  for  metrication.     It  has  hot  issued  a  policy > 
statement  on.  metrication^     According  to  an  official/  there  is 
no  pressing  ;need  for'' such  a  statement  ^  and  there  has  been  no 
demand  for  metric  information  from  the  small  ^bus.iness  commu^ 
nity •     It  par ticipates  on  the  interagency  Metr  ication  '  Subcom- 
mittee whijjh.is  drafting  a  model  policy  for  Federal  agencies. 
Accord ing  £o. an  official^  the  Small  Business  Administration 
will  probably  issue  a  metric  policy  within  the  next  fiscal 
year^     (See  ch.  5..fo.r  additional  information.) 


■  ■      .     \  ■         /.      "  .     ...  ^ .       •  • 
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According  to  a  Veterans  Administration  of f icialv'f&'iW 
plementation  o.f  the  metr  ic  system .  i}v-  the  Federal  agenciS^wm 
not  receive  heavy  ejnphasis  until  the  Board  is  fo'tmed.;  ^How-^-^ 
t^lLi^^    .It""^  Administration  has  issued  tJ^^i^s  : 

in  Sep?emLr°197l  and'''  ^^"^        Administrator '  s  mSorandum 

i.  f?-  19/6  and  a  circular  in  May  isil      The  circular  ' 

established  a  general  metric  policy.  '        •  /      ^  ^i^^  ^,  . 


These  directive^were  issued  primarily  to  ■inerfease  em- 
ployee metr ication:? awareness TheS  offer  some  bSSkgroLd  in- 
formation^and,  suggest>hat.sdm6  prl^iminary  planning 'ac^iv^ 
ities  might  be  appr'o|^^.te..    The  c^rcu]*ar  states  that  the      ■  ' 
private  sector  shouiTlead  the  metrication  prffesl  but  that  •  ^ 
agency  officials  should  consider  metric  use  in  their  areas V"^;-. 

^t^''^-     The  circular  also  advises  that  duS  unit^?H 
./>r  metric-only,  units  could/be  trsed  in  publication  ^na  tebh-  %-?^ 
.4,icai  papers.     Fipa^lly,  the,circular  t^ommends  #^in6rlase'  > 
'Sf  na^vSLr^in appropr iate/^n  the  def  r.mK^tip^^.tv> 
^f  national  and  international  met^f id  standards.  /AcdordfVia^  t^^^^^^^^^^^^ 
'  ^i^^^^^^^-^^^^-^^tion  offtcial,  it<^s  r;co|nizedih#^ 
on^H^^J        "^""^^^f"^  to  s.upplement  the  pirc\alar  ^th  ottS^&S' 
guidelines,  procedures,  and  '^xoiicies.     "   ''^  ^  ^  " 

.  ■  ■.      ■■•      .  .      ,■■,.'■>■,.    y>':i..'-  :  .  ■     -p  ■■■■        ,  i ' 

V.      ^^f^icial  ^ald/4is  -th^- there  are^  no  rea^  ^varaa^et 
^nvmettit^ation  for/thfe^Vetecans  Administr^iorrf  ^^na^^ftf f  ^ife^ 

would,  probably  not  convert-.      v:  -  i      \    -r:^^-   ^.^^     -    ^-  '^i'--/' 


^CONCIkJSION  ; 


'    .  '■^■f.i>^^-■;■ 


•  ^  '  ^  vl'^^^'^ff  Goveijnmfent  m.e;tr  ioition  ^tiviti'^J^afcy  'iiaWlv'^^^^ 
and  ther e,^fe:  no/^:oa^istent .  appVoachJb  cdhN^f^iori  l;lo3ev«r*^  " " 
?l''i'J''^^^°^f°^^  ^PP^^"^  ^  be  Olgh.pSo'J?J:ft|b'^wlf^'--  ^ 
V^J^'^i'^'^f^^^^'     Only  12  of  tlie  .le^agencielconta?^!^^^^^^^^ 
^l  ^?^f}^^^^^:^''^^'t^.Poli^  ;theVe  pMicies  generally 

.call  for  the_.agency  to  respond,  to  iWustry  d^ands  and  not  t6  'x 
lead   ..Agencies-  have  not  assessed-^ttie.  impact^^  cos?  of  met- 

mu^^ii?^'  agencies  are-; c6niide.ring  :^uch  Studies  • 

The  Office  of  Management  and..  Budqkt.skQ^ 

cies  with  guidance  to  ensure- unifoxih  Federai  policles'and  ^ 

practices.  .  ,        .  y  ,  -    ■^■^'-■'•es.  ana 

,     :  V  '  ■  '  ■        ■      ■    ■  '  -  \ 

.     Generally,  offici^  of  the^deralviolirnment'^gencies 
b^n^fl^r^'P^^^        bene>ifcs^rom,^et^>cation.     If  industry  - 
Sni^benefir  is  assumed  that  the"  Goverfment 

wVti  Ki.-,^f^^  array  Of  laws,  regulations. i.and  other/requirements 
will  .Have,  to  be  reviewed  to  ascertain  l?h^e  impact  and  type  of 


q^.    Several  agencies  '  ihdida ted  that  they  were  looking  to/ 
.    .  Con g s s  ;  "  th e -  p r e s  i d e n  t-y -o r- 1 h*e-U vS  - M e:1tr-i  c  Boa r d  ~f  o r- 
^"^^Ance  on.  what  metrication' actiojig,;  if  any /  they  should 

tak^       *  •• , 


^^^e  a*nciesy  such-as  the  Department,  of  Agriculture^ 
vyej that  metrication  is  mandatory  and  have  taken  agres-  ^ 
ll^pps  to?  convert  some  operations  which  the  public  vhas 
-ilwoved.     We  find*  that  the  Metric  .Copversion  Act  of  1975 
does  j^^t  require  anyone/  Government  agencies  or  the  .-p/ ivate  . 
s^ctoj.^  to  convert.     The  Metric  Act  does  not  alter  existing 
-^.^^^  or  regulations^  and  agencies  must  have  existing  authority 
?^eK  authority  to  require  conversion.'  • 

•  ■     * ■  '  ^  '  '  '  '0' 

Metricatipn  by  the  Department  of  Defense  is  b'e^ing  driven 
desire  for  standardization ^  particularly  with  NATO  coun- 
^^^s^  and  a. belief  that  metricatibii;  is  '  inevitable .     It  is, 
being'j^jppeded  by  a  poli<:y  of  nonadvocacy  and  a  Eir^m  resolve 
Offense  not  to  pick  up  industry '"s  ^total  costjs  of  conver- 
sion 


0^ 


Measurement  is  an  integral  part  of  many  activities  and 
P^^3^cts  within  Government.     Without  specific  direction  to 
conv^j.^.  its  activities/  we  find  that  the  Government  may  be 
^"^trating^  industry  plans.     Other  nations  which  are^^commil:-. 
to  conversioni  found  that  a  strong  government;,  commitment 
^'^s  necessary  to  accomplish  conversion.  ^ 


i^gSQMMENDATIONS  TO  THE  DIRECTOR, 
HlPl^pr^F  MANAGEMENT  AND  BUDGET 


recommend  that,  the  Office  of  Management  and  Bu<3g.et: 

^--Clarify  for  f'ederal  agencies  what  they  are  e^jfpected  to 
do  in  regard  to  planning  and  coordinating  any  incr,eased 
use  of"  the  metric  system.  * 

^^Ensupe  that  Fed.eral  agencies  establish  policie$/  con- 
sis  tent  with  the  intent  or  the  Meiric^ Conversion.  Act  of 
1975  and  inforjn  the  pr ivate^^sec tor  of  Federal  metrica-ss^ 
'  tion  plans  whenfev^r  appropr  ia*te .      v  / 

i,^EnsQ're  that  Hder'al  "Agencieis  conver t  regulations  or 
\mount  other  metrication  activities  when  the  initiative 

comes  from  the  sectors,  which  will  be  .affected — indus-. 

try#  the  .iStateSy^  and  the  gener'al  public-    Federal  » 

ageacies  should  only  initiate  action  when  they  can  \ 
^     demons  trate  that  such  actibn.  i3  in  the  .Nation '  s  best 

interes't.  /  *  '  ,  ' 


l^^^ts^  ^9^ricxes  to  inform  the  public  of  the 


-S^'?|^^*^--*/"P3f  ^,  ° ^ o s e- c ortve r  si o n.-  actio n s-th a  t"  af  f  ec  t""th-dm  r 
•  •     ••and  hold  public  hearings  to  obtain  their,  comments 

which  should  be  considered  in  any  final  determinateidn 
on  such  actions.  ' 


• »:. 
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Chapter  23 


STATE  GOVERNMENTS  SUPPORT  BUT  REMAIN  INACTIVE 

state  support  for  metrication  ie^tenC^dve 
Advantages  outweigh  aisadvantages  but 
state  metrication  is  siow:  v 

Government.  a:c,tions  could  facilitate  metrication 

Metric  legislation  .  '      .  5- 

Legislators  say  the  United  State's -must 
lead  ,  .  •■.:,„,/>•.  ■  ■  f 

1974  law  stimulates  metr.iG;  education 
Six  State  laws  promote  .Qonverston  "  .,. 

Minnesota  Metric  impljsmehtati^;^-Act  ' 
Federal  law:"maJces  Go^^i;niBe4?jb*see^ 

.  indiff aren't         '-'J^^-S^^^'^yji^-^-''  ' 
C  a  1  i  f  o  r  n  i  a'  o:v6^an%zM^,J^  f 

version  cdMe^l  'r^^ 
-New  York  adppte  nyBtf5^ 
.   ■      fetred  fe'^ste*';,*-:.  ^ 
^  Sout1i^€arallih|^.  fe^g.^hs^^ 
,      ,     '.  ■  ■  cropvei^ioh-"7frf  ^*  ^  -..  Ji 
'•  LouisiariiiV  flows'  rilfftric 

P    Two  St  a  te^  X^y  V^r^ca  t 

■  .    Colo<ad<jyn|kt^  r?adV  for  4^^^ 

.    .      .  ;  J\ .;  '!» .Nl 

S^te  agency  metj^fe^tibn  ap^tfv'ito 

Highway  nie.tricati.o^  ;  :      :  /   ■  JllL 
\-    We.ig-hts  and  me  as  u^fe' age  As, 
,  •      industry,;  ^VV^T. 
r     General  serv4'cjj;s|ajgencies  ^^^^ 
.  sion         J^  :f;\^^^'  -   '  P'-^ 

LiqupF  controlTv^4*^i^^ 
Other  .State  ag^^jti^^^^l 
Education  age 


23-  1 

23-  3 

23-  4 

23-  7 

23-7 
23-  7 
23-  8 

.23-  8 


l^oncl usions.  "  :| ,  |i 

Recommendation."  to  the^  cllirman 
JletaW.c  Board  -U:^' ' 

APPENDIX^      •  i  , 


!■     Questionnaire  sbeed' 
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'mi 


•'we 


*i'   -ih  ■  ■■■ 

«•'"  ■.Sim' ■■•■^,!-  C 

--^--e^plERT^- -'— :  

;.  ■■.  /.  ,  ,. 

government's;  SUPPORT  but,  remain 

aS^?;:g^xieralI^^  a  wait-and-see  attitude 

in^"':^©^^^  In  discussions  with  States  of- 

^  6ui|Mt  among  departments  . 

within  \si at eV/^^^^^^  wherev/and  how  conversion  should' 

.  take  place-i  '  v^i^    *  /  >•  ^ 

'  -.  V  ••  .-  ■     ■        •.     '  .         ■  ■  ■ 

Thirty-five  states  support  metric  conversion;  3  oppose 
itr  while. the  remainder  did  not  take  a  posit  ion. "  Fifteen. have 
a  policy  of  p!^anning  <70luntary  conversion^  and  22  indicated 
that  they  have  no  adoptedy^policy .     Seven  say  that  .they  Vill 
convert  9nly  whehr  arid  where  necessary  in  response  to  the  lead 
o£  the  Federal  Government  and  the  Iprivate  sector.     One  State 
,pxa'ns  a  mandatory  conversion  of  all  State-controlled  activi- 
ties^ and  one  pian^  to  use  the^  customary  system  indefinitely. 

Twenty-four  of  the  States  have  organized  metrication 
committees  bt.  boards  to  assist. in  deciding  what  to  do  about 
conversion.     The  membership  of  these  groups  was  drawn  from 
manuf acturersV  farmers^  labor  unions^  consumers^  and  many^  , 
other  fields^  but.  State  government  officials  and  educators..;, 
seemed  to  be  more  widely  represented  .than  others. _ 

\        If  ,metrlc/c6nversion  occurs^  the  ma jority . of  States  be- 
lieve that  fi^^etnment' — Fec^eral  and  State— legislative  and  " 
economic  pbMHilf  shoa^  provide  an  ,  impetus . 

^' ''^  •.  ■.  '  -.■ 

to  obtain 


We  suryetyed  the  50  gtate|Si^y^  cjyest lonn^^^ 


information  'about  metr icatiofiP#i|[|rs/  plans  ^  and 

activiti-es.  .  We  received  resp9nse%|fro^rn:  46  Stat  The 
questionnaire  used  is  reproduced /pif*  -''^'^^-^^  ^ 


I IX  L. 


We  also  visited  six  States^to  discuSs;ime'tr ication"  pol- 
iqies^  planSr,  and  problems -witfe^State  legislator ^^^^^  g^^ 
o^J^icialS/  school  officers  And  members  of  m^ricatK?h  comSt-^- 
teiSBB.     Duting  our' study  we  obtained  .and  reviewed  additiorfa 
in^formatibn  frojn  State  .documents /  Such  as  proposed  legisla-^v 
t ron^  State  and  school  board  resolutions /  metr  icat ifen  commit- 
tee minUteSfreportS/  and  other  record's.  .  • 


^STATE  SUPPQRT  FOR  .METRICATION  IS  TENTATIVE 

Thirty-f ive'^tates  support  U.S.  conversion  to  the  met- 
ric syfe^em^  although  only  .11  strongly  support  it  as  shown" 
'  in  the  following -table.  1^;^; 
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mm 


Support/opposition  to  Meliric  Conver s ion 


Strongly  support 
Somewhat  support 
Undecided  . 
Somewhat  oppose 
Strongly  oppose 
No  basis  to  judge 

Total 


■  Number 

11 
24 

■  :6.  ■ 

V    ;  ^   1  • 

;  2 
_2 

46 


^V^^^.^Lf^  J  ^""^"^^^^^  ^^^^^  resolutions  ?nd  policy 

ho^fHc         5^  legislatures,  metrication  committees,  and  ■ 
boards  of  education,  we  found  fth^t 'the  rationale  for  devel- 
oping plans  to  exploretetricconversion  or  teach  tL  met^ 
ric  system  m  scl^ools  w^s.  based  on  the  following- 


U.S. 


--The  metriq  . system  is  now  used  by  over  90  percent  of 

the  woria.^s  population,  and '  an  estiniated  75i»?80 

percent  Of  world  production  and  trade  is  m^MM 
m  metric  units.       -  ' 

■    ■  ■  '  ■        *  ■    '       :.\    -     ■  '     '  '     '■  ^-  ' 

—The  decisions  of  the  United;  Kingdom,  Canada 
Australia  to  metricate  leaves  the  United  Sta;t^ 
the. sole  ma^or  industrialized  Nation  not 

.  to  metrix;.  f 


T— Some'  major  factioh^s  of  U.'S. 
voiyeiaent  with  world  marlcet 
metric  system. 

..additionf*^  31 


comiri 


ado|)t  "the 


determine 


that 
jStaee 
■as"  pBobably 
r  f  irni^ead- 
the  course 


In  .a,dditionT  31  of  our  State, 
conver  s  ion  is  de f  in i te ly • ine v 
government.  Another  A3  thought  th 
'  ineyitaible,  Hgwever,  most  'States 
«r sh.ijp^^iiv  the  Federal  -Gbvernment 
. the v^sfioTifd -take.  The  mt|ority  of 
the  .Federal  qovernment  sheluld  plan 
it^^M  coordinate  activitiesv  and  c 

'  ^^^o^>^^k^.the  U.S.  Metric  Board  is  to  mi^Ffeized 
'>h^M^  f''''''^^!?^^'^"  and. planning.   .The-y  ar^^Wctarit, 
h«3!\K°  2°  too  far  in  . changing  - stated  measqr^renf  systems 
before  the  Board  is  operational ,  .  especially  bemuse' the 
^^inverslon^^^"  l^fTdoes  not  com^  the  ^Nation  to. 


the  States  indicated  that 
the  convefj^l^n,  establish. 
^  — ^-^'-seaganjd,  advise . 
*^ri^ni7.f»rl  to 


4 


erJc 


2,3-2 


Advantages'  outweigh  disadvantages 
butr~State"7netrication-7iS"~slow  ^- 


Thirty-two  of  the  State  govjernments  felt  that  the  advan- 
tages of  their  going  metric  outweighed  the  d iS.^dvantages . 
A  larger  number  of  States  (36)  thought  that^f^^^^^  United 
StatesSoverall  /  the  advantages  outweighed  tffe  disadvantages. 

WeiflMng  Advantages/Disadvantagcii^s 


State  Governments 


NO  BASIS 
TO  JUDGE 


significantly 

,^l;6htly 


United  States 


NO  BASIS  TO  JUDGE 

SIGNIFIQANTLY 

s&ghtly::© 
^  advantages  outweigh  disadvantages 

DISADVANTAGES  OUTWEIGH  ADVANTAGES 


SLIGHTLY 


rding  tx>/' the. 

■  ^.^w-il^v^/-- 

increasS,^^ 


:Sbme.^;|;,^the  advantages  of  met*ricatiori /^..ac< 
:S^aj::es ,  a  r  ^  Hblya  t  the  metric  sy  stem  .  is  e  a  s  i^x  t1_  _  ^ 

in  making  price  compar isons  "bf  products^ 
^ififtjceign  expo r^vfB-/ jfro vide s  gn  opportunity  for  startoardization^ 
and  increasepyHPi^duction  eff  o^er  50 

percent  of  tWe  S^tes  saw.  high*  cosis^  tirade  n^^ided  to  retra^i^ 
employeesr  maintenance  of- Qual  inventories  b^l'^^inater 


of  changing  these. codes  and  standards  would  be  k  disadvan- 

' :     bf/f icials  in  the  six  States  we-^i'sited  gave  several 
reasons!  for ,  the  slow  pace  of  StVteS^^^^  _ 

f'-The  Metric  Conversion  Acjt  is  ^o  weak  and  ^p.es  not, 
f.  commit  the  country  to  conversion •.^-/State  a^^^^ 
/  •  '     .^-i  .  are  skeptical  about  moving  headlong  into  "^ebnversion 
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"^^■A'  •ill-' 


Of '?arLf  d^^ic^^'SJ  ^"^.^^"'^  -indication  of  milestones 
 ^^^-^^J^e-t.  <3ates.---The-UrS-.-Metr-r^   

"'"rlaulaL'^^^h^nTf '  ^^^r^""^"^"'  especially  those  which 
regulate,  should  provide  more  and  better  leadership. 

— Metric^  conversion  is  costly. 

"ti^^lH^h!"'''r  '^^^^  to  convession  changes>ini- 

tiated. by  industry.     They  should  not  be  the  initiators 

—Coordination  must  be  made  so  that  individual  .atates'^do 
not  become  metric  "inlands"  among  neighbor ing^s?afJs. 


'  Many 
crisis  or, 


6- 


^  State  governments  see  metric  conversioft^ss-atifen- 
.       ..^    :aented,  expensive  activity  with  very  f ew  n^efPttlrm 
benefits.     They  also  question  the  wisdom  ol  procreSilMnto 
.^jonversxon  ou| .of  phase  with  other  States,  the^eby-^^eaJ ind 

.  t';ave^^^^^^^  environment  lo?  interstate 

engaged  in  interstate  commerce. 

.■;„  identified  five  States  whiclv  have  passed  leaislation  * 

promoting  meffidation.    s  tew  others  have  proplaed  metric  Ug- 

i6il.ve?"'have  i&  ■  f        •      """"  the  sLtll, 

^  ^^lln^iZ^:  '^^":^''  to  xntroduce  or  amend  laws  to  sup-' 

'S^s"?S^hS  t^»e.States,:howe||ir,  prompted  by  the  1974  S^nd- 
Sor  i?^d  ?„nH!''r'^'^.  - ^  secondary  Education  -flci  which 
'■^  schools  ?^  that 
t^J^kS^^t-  "^"^^  metric  education  in  < 

Jd^u^tion't'"^  '"P^"^-*^  discusses  metric  . 

GOVERNMENT  ACTIO'NS  COULD 
^U-ACILITATg  metrication"'-. 


SI 
.m( 


^transnor^^rr^n  "    y^^n^ea  to  States  for  education, 

transport^gtion,  housing,  ,  and  th^  like.     However,  Another  17 

^     lo^^^Mt''^"?'^^  disagreed  with  this  idea.     Seventeen  States 

'      ferunfeded-  T^              disagreed  someWha^.'^^Srstat'er 

r  W  1 1  'responses  show,  that  more  than  50  per- 
^jMBf '•?^J^he-  Stgte-s  would  be  willing  to  convert"  to  the  d^^arp*. 

^  programs,                       ^he  degree 

^^^^t  aa^^^fc^P  (44)  e^  or  some- 

■-  r??l<-fo5^^    ^  the  Federal  Goyernmerit  shouldVencourage  met- 
.  rication'-fhrough  procurement  of^metric  items.  Vortyione 


agreed  that  the  State  .governments  should  encouiraige  conversion 
t:hrough  "procurementr^-while-  four-^ 

on  this  question.     Only  one  State  disagreed.     The  following 
table  shows  the  States'  views. 


,  Views  on  the  Use  of  Grants  and  Procurement 

<  '       -  to  Encourage  State  Metrication  ^ 

Agree  ■      Agree  Disagree    Disagree  No 

,  strongly    somewhat    Undecidej    somewhat    strongly  response 

.  ■  .    '  • 

U.S.  should  encour-  '  .'^ 
age  conversiofi|ik '  o  t> 

through  grants^  12         ^     17  2  '      3  ^ 

U.S.  sho^uld  ejicour- 
age  conversion 

through  procure-  ^ 
w  ment  29     .         15  -  -  "   •  ^ 

States  should  encour-  .  , 

age ^conversion 

througfi  procurement  .   ^3         -     18  4  1 


.Thusy  a  majopity^ol^StiSi't^^  that  governmentT^both 

at  Jthe^Pi^erai  and  State  "should  use  its  ecoLnpmic  pow- 

ers tfb  provide  impetus  to  the  ntetr ication  movement. 

Most  States  alst)  'acfrieed  that  their  metrication  effort? 
would  be::,  facilitated  if  the  U.S.  Government  would .  establish 
target  dates  for  Voluntary  conversion^  provide  financial 
and  t^li^nical  assistfeince  to  States^  change  all  Federal  laws 
that  sp^ify  use  of  the  customary  system^  and  develop  a  na-; 
tionlal"  i?*^trication  plan     NTwenty-seven  of  the  States  also  • 
agreed  that  making  .CAHV^t^       ipandajtory  with  established 
dead! ineif  would  help  Statfe/met^  matt.e;r^^:^ith 
otKefs  are  shown  in  the- following  table. 


Effect  of  U.S.  Actions  on  State  MetriGation 


No        No  basis  No 
Facilitate    Hinder    effect     to  judge  response 


Make  conversion 
mandatory 

Establish  targets 
for  voluntary  con- 
Version  4 

-^27 
.,39 

■  15  ■ 
4- 

i 

..,:"2- 

2^  - 

1 

'  --^^^ 
1 

Provide  financial 
aid  ? 

43 

2 

Provide  technical  . 

aid             ..  f- 

41 

1 

3 

1 

Change  laws  that  . 
specify  customary  . 

44 

2 

Develop  natsrloftafc* 
plan    .  ■'^^.j^ijxs^r,.- 

""42' 

1  ' 

Of  ipf^nn         ^"^f  in  Pennsylvania  itaM  that  the  aonceDt 
of  letting. the  costs  "lie  where  they  fall"  may  h^^^e  t^  be" 
i;eGpnsadered- by  the  Federal  Government.     The  costs  of  run- 

-K      governments,  one  said,  are  increasing  fa^er  than 

He^a'^^^^L^''?^'''?"  Federar  Government  or  industry? 

He  addelJ  that  Federal  assistance  may  be  needed  to  help  f i- 
iiance  State  agency  conversion.  " 

*  ■     ■  ■  ■ 

-     A  Georgia  official  t6ld::^^^^^^^^^^  does^'frbt  exDec?  much 

or°mf  n^I^y  unless  .the^:  is  a  ,^^gng  Federal  poUcJ 

or  mandate.     State  government^  he  said.,  ^^re  nb't  likely  to 
voluntarily  geaerate  entl)jusias5i  or  alloqate. necefesarv^re- 
ff?  =  '5n?n^o  ^^  ''^m^y^  <^Mis  orientation:    .  • 

afa'Jow  p^^fL:?"^^''^'^^^ 

"shnniH^^iSifi^M;^'^'^  Fe^ralj-Governmenwl^ 
^hould  dev^te>  a  firm  national  conversion  plan  wi-th  targee^>' 
trJn    '^  f^^^^^^^^tili  allow  for  flexibility  arif  ?olun- 
^tfL  cH^'^'S"  within  the  limits  of  the  dates.,  target 
dates  should  be  reasonable  .^nd  tailored,  tc^^the  dif f erenf -^^^^ ' 
sectors,  of  the  economy.'  .;,     ^         %  ^ 


Individual  states  cannot , act.  indepe'ndentlf  .{^^^^ 
tion.     This  cduld'lead.  to  chao>  just  in  ill^ 
U  S    M^2vT^'«n'  /t^-SEate^  n^ed^^^  »ction  from. the  l 

t'nt'.rT^r.  ^""^  tWy  c#n  make  si^ leant  advances- 
toward  conversion.  :  \- -   -  ^        .  ^ 

•  ■■  .  ^  ^  •  ■  •  '       . -^v^v...  •      ■     K-^    ......  ;  M^a^ 
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Pederal  Government  actions  couldralso  affect  the  t^.me 
nwded~t"o~corrv~er  t ;    Porty-^f  ive~State"s\sard  that""t^  ' 
ernment  could  convert  within  15  years  if  the  United  St'ates 
converts  to  themetric  system.    Thirty-three  of  these  indi- 
cated they  would  only  aeed  5  to  10  years.     However^  if  con-        .\  ^ . 
versio^i'?*  is  not  made  mandatory  ^  only  35  States  thought  tha.t    r  /  r-^^^ 
they  could  convert  within  a  15-year  period.     Eight  States  ■^■'^^^r'r^s'^'^y' 
would  need' more  than  15  years  ^  including  t\jip  wjio  would  need; -^^^ 
between  21  and  25  years.  "  >  -r.^^j^plr 


Optimum  Time^lS^eeded  to 

Convert 

Mandatory- 

■■ "  * 

"  Nonm apdat p  r  y 

Less  than  5  years 

■  -  5    ■  ' 

^  5  to  10  years 

33 

.     -  20 

11  to  15  years 

•  7 

13 

'16 ' to  20  years 

1 

6 

21  to  25  years 

2 

26  to  50  years 

More  than  50  years 

^  No  response 

3 

4 


ME^TRIC  LEGtgLATION       /  ^  ^ 

Legislators  say -^the  United  Statqg^^ must ,  lead  -  , 

■^^^^-State  legislator s  we  •  talked  to  generally  felt  that 
thie  Pederal  Government  needed  to  make  a  firm  commitment  t<r 
"metria^and  provide  leadership  in  conversion.     Or>e  said  that 
a  State  canno.t  become  unique  and  adopt  a  system  which  has 
not  been  adopted  by  ^ther  States.     It  would  be  ridiculous 
to  use  twQ^  measureTTient  languages-in  trade  and  communicatidn 
that  gges  on  be twe^'h  States.;  .  Some  were  in  . favor  o^f -me 
conversion  because  of  its  potential  of  helping  the  Unl 

Statea  compete,  in  the  internatibnal  marketEil:ace'..to  liiaa  

:a'-fa^rable>^'1b^arice  of  payments^^     One  legislative  assistant 
felt  that' the  U.S.  Government  should  encourag.e  industry  v 
to  convert.     He  felt  thst  legislative  mandates  an3  strong 
coercion  would  not  bfe  effective/*  but  gentle  coercion  in  some 
cases  may  be  in  order. 

1974rlaw  stimulates  metric  education  . 

Ampng  State  government  activities^  State  deparffe^ents  of  '  , 
educ.atiyW^y-were  the  mos^^  active;    This  may  be  b^'ause  the  Ed^u- 
cational"'Amendments  of '1974  declared  that  U.S.^olicy  encour- 
ages educational  a^ncies  and '  institutions  to  prepare  students 
to  , use  the,  International^System  of  tlnits  metric  system  as^part'^  .  . 
of^he  regular  education  program.     Since  1976/  147  motrvc'^^.:.^  :>s^^^^ 

.         '     '  "  ' 

.  ■  '  '  '    23-7  ■  ..■'.■■■•■■■^^^ 


^!  States_and  3^^itories  haye  been  awarded  with 
^Federal  f  unds  appropriated  for~this  >urp^  24.  ) 

Qthex.xState.  agencies  operat^thg  for  the  most  part  with^' 
-  2"^^  .  of  "Strong  national  legislation,  Federal 

funding,  and  State  metric  laws  are  not  nearly  as  active. 

Six  State  laws  promote  conversion  '  - 

..     .We  haVe  iTdentified  only  six  State  laws  which  promote  met- 

•  — The  Minnesota  Metric  Implementation^nd  Standards 

Afct"  of  1974,  which  calls  for  statewide  planning  for  ^ 
metric  con\^ersion. 

—A  California  Act  of  1977,  which  established  a  metric  ** 
board  similar  to  the  one  provided  by  th«  national 
.  Metric  Conversion  Act  of  19^5". 

:       — New  York's  amendment^  to  the  Agr icultur^  and  Markets 
Law,  which  establishes  metric  as  the  preferred  system 
of  measurement'.  *«, 

— A.  New  Itork  motor  vehicles  law.  Which  requires  new  ' 
motcfr  ^ehicles  registered  after  September  1,-:'1980, 
to  havfe  dual  speedometers.  * 

,        -  —South  Caxoiina's  1977  legislation  to  provide  for  im- 
,  Rlemeritation  of  the  metric'  system;  '  . 

\     P-   '      '.  '  ■  ■  '. 

—^"Louisiana  act  amending  I^end  measureme^nt  require-  T 
•  merits.  \  . 

We  also  found  two  State^— Oklahoma  afecolorado--which' p'^ssed 
legislation m  o^osition  to  metric  conversion^ 

•  Minnesota  Mgl^ic  Implementation  Act-      % ' 

mtA  '^^^  Minnesptl&  MetrS;  Implementation",  an^Stand^ards  Act  of  ' 
.    1=974.  stated  that^  It  was  the  purpose  of  the  .St|te  to'  "be'gin  th€ 

gradual  but^  deliberate 'implementation  of -the.  iiietr  ic"  system  of 
.    weights  and  measures."    This  law  charged  the  Minnesota  Conmiis- 
°5  ^^"'^"istration  with  res^y^ljgj^ia ity  for-pr^mulgaft 

rules  and  regulations  to  . 

K  —provide' for  the  ;f|ji^!],;::,corivte|^^^^  State's  com-^ 

,      merce  to  the  me.t(^%yst^?>^||n^'»^  • 

adopts  this  system  as  th^l^f«^j^tandard  and  ' 
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...  ••    .  '  •      ^•-     ....  ^ 

—  irileiure  that  all  State  departments ^  division^y  agencj 


boards^  and  commissions  having  authority  and/or  r< 
:  SibiJLity  in  matters'  concerning  weights  and.  m'easut'imc 

shall  ihitiate*planning  for  the  gradual  conver sioh-St.^^^^^^^ 
\the.  metric  syst^,  ^.^^i 

The  Commissioner  of  Education  also  was  to  consult  with  the 
Commissioner  of  Administration  to  develop  and  implement  a 
plan  of  public  education  on  the  metric  system. 

The  act  stated,  that  because  the  continued  eponomic  growth 
of-the  State  and  local  industry  is  so  closely  linked'  with  the 
ability  of  the  United  States  to  co.mpetitively  se^ye  foreign 
export  markets^  it  is  in  the  best  interest  of  Minnesota  to 
begin  gradual  conversion.     The  act^  however  /  did  noli  give  the'':^ 
Commissioner  of  Administration  enforcement  authority,  or  pro- 
vide funds  for  implementation.  ,  , 

On  February  10^  1975^  the  ^'Minnesota  Plan  for  Metric  Ed-.' 
uba'tion"  and  "A  Resolution  on  Metrication"  were  approved  by 
the  State  Board  of  Education. 

According* to  the  plap^  by  1984^  90  percent  of  the  teach- 
ers are  to.be  teaching  predominantly  metric  with  only  incid6^n- 
^Ttar  teaching  of  the  customary  system.  . 

Thev  State  'Governor  and  the  Commissioner  of  Administra- 
tion appointed  a  metric  council  with  representatives  from 
education^  transportation^  weights  and  measures ^  administra- 
tion^  and  the  Governor's  office.     This  council  was  to  oversee  * 
the  development  of  the  plan  for  metric  education  ^pd  begin 
planning  for*  Stai;e,  fte^^^^^^  activities.     The  council  be- 

gan a  "study  of  m^^^^t^i^l^  statutes  \which  would  ^ 

need  to  ,be ;chang(5.<S:.tj^  conve^illon.^    It  discoytet*6d. 

that  spme  st^atutes  Wuld  need  only  soft  conversion  while  •» 
others  would  have  'to-.be  hard  converted  .  -  VExampI^s '^of  th^tsSse  j 
conversions  are  (1 )  ^he^ legal  distance  required  betweert  a  I 
li<3Uor  store  and  a  scljo<?l  'would  be  soft  -conver^^d  to  an,  / 
'^equivalent . distance, iri^  tWe  gallons  of -f  uel  r   ,  ' 

'oil  deliver^d^^Sd,  ii^^^^     v^Qiyld  have  t-€^^^       hard  convertied  to  V  ^ 
liters.  •  — .    ^  V. ■.  -■  ^- 

In  addition/ the  mejtric  council  developed  a  metric  style  - 
guide  for  government  secretaries  and  held  discussions  aPbout 
metric  procureinent  with>  State  personnel .     They  also  ujr^ged  ra- 
dio ^rid  television  stations  tb  use  metric  measurements  in* 
weather  reports.  '      .>       >  ^ 

We  were  toid  that  'although 


as  antiVipated-by  the  MiffResotai  Act  of  V974  /  tAie  State-  would 


^-J.975  ^\d,  not  adopt  the  mafcrid^^ysteip  national,  standard 


■  ■,  ft 


*  9'*  .  • 
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_^roce ejiliLiJi h.Lt's. p r og ranu,Q f_.p  1  a nnJi ng-fo r  g  r ad u a i- btht-  d e li be r - 
ate  implementation  of  coli'^irersion.     At  the-  time  of  our  visit  ' 
m  November  1976  we  found  the  education  plan  was  beiniq  imple-, 
mented,  but  we  did  not  find  much  conversion  planning  in  other 
parts^  of  the -State  government.'    For  example,  the  dire't:tor -of 
the  Departmeht  of  Weights  and  Measures  said  that  the  depart- 
ment wi^ll-'not  become  involved  in  metrication  until  changes 
occur  m  consumer  pi^pduqts.     He  did  say,  however ,  that'  they 
are  buying  new  equipment  with  dbal  capability.     An  official 
of  the  State  Highway  Dejlartment  said  that  the  highway  metri- 
5%^°"  ^°^"'^t*^^®>V  whi^ch  had  been  organized  in  1972,  had  be-  / 


pffliife ,: j.:h ac  t  iy,e  ■  wh e n  Fed e  r  a  ;  1  eg  i  s  1  a  t  io n  f  a  i  1  e d  v^tp, y^ial  1  •■  f 
natij^rtal.:  itiartda't^or-y .  conversion .   .We  also  foun^that  aa,^%f:'No- 

Snrbef;' 197fi  .  jv+ho    mai-rin    e4-.«1«    ?,„i^^    .,Ui-,v.    u:Jt^Si!i:;^ii*:::*'ii'.       ,  . 


venfbet-  1976, ^lie  metric  style  guide  which  .h:|P$^^fi*'devel6ped 
.  :^--^fpr.  government  secretaries  had  not  been  publislfed 'and  dis- 
tributed .  .  •     '  •  ■ 

According  to  the  metric  council  chairman,  a- certain 
amount,  of  xlegislated  coercion*,  is  needed .     He  endorses  set- 
*.     ting-targets  for  various  sectors,  such  as  th^  dates  estab- 
lished in  the  States'  plari  for  education. 

The  former  State  legislator  who  introduced  the  metric 
implementation  act  thinks  that  .§tates  should  shpw  support  and 
commitment. to  metric  as  strongly  as  possible  because  State-  ' 
action  may  influence  the  Federal  Government  to  act  more  de-,.  . 
cisively  about  metric  conversion.     He  said  that  a  gpod  example 
was  when  certain  States  promulgated  regulations  specifying 
safer  ..automobile  bumpers,,  the  Federal  Government  was  influ- 
enced to  adopt  similar  national  regulations.     He  felt  also 
,     that  the.  ultimate  direction  our  country  will  take  deoends  on 
^^ctions  by;the  U.S.  Metric  Board.    He  told  us  that  kr^ange- 
.ments  had  been  made  for  one  of  his  colleagues  to  introduce  a 
ftill  to  se.f  up  the  Minnesota  Metr ic  Cpuncife  by  "statute  instead 
■    of  being  a  groups  ippbinted.  by  ,t(|ie  Governor. '  He  feels  that 
^  this  would  ensure  continuity  in  metrication  activities'.  lnd.e-^ 
pendent  a>f  the  Governor 's  interest  as  administrations-  change. 

■  .Federal  law  makfes-  Government  ; 

seem  indifferent  ;  ' 

'■  y  ■  ■  ■         :.  ■  ■  ; 

The  prindipal  Investigator  in  the  :'Nation-al.  $cience  Foun- 
dation-funded  study,  "Metric  Transition  in  the  United  States , " 
who  IS  also  a  member  of  the  Minnesota  Metric  Otjuncil,  told  us  ' 
1 .5^^^^^^^      t,he  study -report  discussed-  two  alternative  Scenarios: 
v        metrication' und^r  existing  legislation  and  (-2;) "  Hietracation 
with  a-.S^trong.er  cdmmitinent  from  the-  Congrefes  iand /the  Federal  ■ 
^Government;     He  reminded  us  that  the  .Metric  Conversion  Act 
does  not  commit  the  United  States.  /  It  makes  conversioa  an*  °' 
option.     The  existing  law  makes  it  appear,  that  the  F-ederal 
•■.  '  '       i         ^  '  ': 
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Government  is  indifferent  to  the  system  of  mea^r^ment;  Gov- 
ernmentr  he  said^  "cannot  afford  to  be  indifferent^  and  at 
^sbme  point  must  specifically  say  as  much,  and/commit  the  coun 
try  to  metrication."  Resoyrc.es  of  the  Govern^ment  must  be  de- 
ployed to  achieve  the  goaT.  The  investigator  believes  that 
in  .some  instances  the  Government  will  have  to  give  assistance 
when  organizations  have  attempted; to  g,o.  metric  and  Gannot.com 
plete  the  process  without  help.     '  •  ^ 

California  organizes  a  metric  conversion  council 

After  an  unsuccessful  attempt  in  1973  to  pass  a  bill 
calling  for  the  State's  conversion  to  the  metric  system, 
the  California  State  Legislature  in  late  1977  passed  a  law 
to  provide  an  orderly  conversion  to  the  sys.tem  and  to  pro- 
vide,  coordination  with  the  U.S.  Metric 'Board 's.  program. 
....  t 

Starting  in  January  1978,  a  Cal/ifornia  Metric  Conver-  . 
sion  Council  will  be  created  in  the/ Department  of  Food  and 
Agriculture.     Its  members  will  include  the/oirector  of  Food 
and  Agriculture  and  10  other  member s  appointed  by  the- Gpt^-, 
ernor  and  confirmed  by  the  State  Senate.     Appointed  members 
will  represent  engineering,  science r^industry,  retailers;  ^ 
labor,  small  business,  construction,  education,  consumers,  - 
and  weights  and  measures.    An  additional  $50,000  was  appro- 
priated to  the  Department  of  Food  and  Agr iculture '  s  1 977 
to  1978  budget  to  carry  out  the  provision  of  the  act. 

The  legislation  requires  that  the- Council • s ^«£forts 
complement  those  of  the  u.s/  Metric  Board  as  they  relate  to 
California.     Its  duties  on  a  State  level  coincide  with  the 
Board's  duties  on  the  national  level.*    The  Council  is  re- 
sponsible :for  taking  intoaccount  the  interests,  views,  and 
conversion  costs  of  California's  commerce  and  industry.  It 
must  provide  for  procedures  whereby  various  Council  groups 
may  rec^hmend  to  the  Council  specific  programs  for  coordin- 
ating conversion  in  each  industry,  publicize  proposed  pro- 
grams, and  provide  an  opportunity  for  interested  groups  or 
individuals  to  submit/comments..    It  will  encourage 'standards 
organizations  to  develop  metr ic  engineer ing  standards. 

• .  / 

The  Council  will  also  help  the  public  become  familiar 
with  the  meaning  and  applicability  of  metric  terms  and  appli- 
cations in  daily  life  through  the  media  and  talks  to  approp- 
riate^ groups  .     It  will  counsel  and  consult  with  educational 
associations,  local  education  agencies,  labor  education  com- 
mittees; apprentice  training  committees,  and  other  interested 
groups  to  ensure^^  that  metric,  instruction  is  included  in  the 
State's  educational  institutions  and  that  teachers  are  prop-' 
erly  trained  ^to  teach  the  metric  system. 

-    ■  ■  ■  ■  ,         '  .  ■ 
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The  act  provides  that , tKe  Council » will  be  operative ^un- 
til 19.85.     Flowever^  it  does  not  set  targets  or  a  date  when 
the  metric  system  will  be  the  predominant  system  of  measure- 
ment in  California.     The  Council^  though^  ^i^s  responsible  for 
an  annual  status  report  to  the  legislature  and  the  Governor 
on  the  extent''  to  which  conversion  has  been  achieved ^  projec- 
tions for  the  conversion  process^  and  recommendations  cover- 
ing needed  legislative = or  executive  action  to  implement  the 
programs  accepted  by  the  Council,.     Similar  to  the  U..S.  Metric 
Boards  the  Council  was  not  provided  any  compulsory  powers. 
It  must  be  noted  that  the  California  metric  bill  became  law 
without  the  Governor Vs  signature. 

New  York  adopts  metric 
as  the  prefer  red . system 

?■ 

^    ^     In  August  1977  New  York  State  enacted  a  new  article  16 
of  the  portion  of  its  Agriculture  and  Markets  Law  that  deals 
with  weights  and  measures.     One  major  feature  of  the  act  was 
that  the. metric  system  was  adopted  as  the  preferred  system 
of  measurement  within  the  State.     Section  177  states: 

"177.     Authorized  systems  of  weights  and  measures; 
basid  units.     1.     The  metric  system  of  weights  and 
measures  and  the  system  of  weights  and  measures  in 
custoihary  use  in  the  United  States  are  jointly  rec- 
'    ognized^  and  either  system  shall  be  used  for  all 
commercial  purposes  within  the  state.    -However^  t 
atit^rnational  Metric  System  ('^SI*)^as  defined  iri 
^h^  Metric  Conversion  Act  of  nineteen  hundred ^^v-  ' 
enty-^^fye  (Public  Law  94-168)  and  as  such' d.afinition 
may  hereafter  be  amended^  is. hereby  adopt^jsTas  the  : 
.  *     prefjerred  system  within  th.e  State. 

.  Chapter  300  of  the  New  York  taws  of  1976  requires'  that 
all  new-  mbtor  vehicles  registered  in  New  >:^ork  after  Septem- 
ber 1,  1980,  be  equipped  with  spjetedometers  calibrated  in  both 
miles  and  kilometers.     National  Highway  Traffic  Safety  Admin- 
istration^ regulations  now  require  that  all  vehicles  manufac- 
»tured  after  August  31,  1979,  be  equipped  with  speedo(neters 
that  register  speed  in  both  miles  per  hour  a'nd  kilometers  per 
hour.     (See  ch.  10. ) 

The  Governor 's  Approval  memorandum  filed  with'  the -act 
stated  that  the  amendments  to  the  weights 'and  measures  stat- 
utes were  the  first  in  more  than  50  years  and  would  eliminate 
many  obsolete  sections,  consolidate  and  eliminate  other  sec- 
tions^ and  enact  a  new  framework  for  current  commercial. usage 
and  consumer  /needs.     The  previous  version  of  the  weights  and ^ 
measures  law  adopted  in/  19-22  authorized  customary  units  only. 


/ 

/ 

/  ■ 


23-12  ^ 

is  2 


Although  the  act  authorizes*  the  use'  and  establishes 
preference  for  the  metric  systeirir,  it  does  not  set  targets  or 
project 'when  metric  may  be  used  more  than  custpmary.  How- 
ever^  in  its  statement  of  policy  and  purpose *of  the^ act/  the 
legislature  declared  that  voluntary  and  orderly  conversion 
to  metric  is  of  vital  importance  to > the  economy  of  the  "State, 
The  legislature  also  declared  that  the  public  policy  of  the 
State  would  be  to  encourage  gradual  implementation  of  the 
metric  system  throughout  the  State's  government^  industry^ 
commerce r  business  education ^  and  agriculture.     Section  177 
was  enacted  to  encourage  such  implementation  by  providing  a 
code  of  weights  and  measures  responsive  to  present  and  future 
•  needs.  " 

South  Carolina  begins 
.  .  plans  for  conversion"^ 
^  ...  ^  . 

The  General  Assembly  of  South  Carolina  stated  that  the 
continued  economic  growth  of  the  State  and  its  local  indus- 
try  is  "closely  linked  with  the  ability  of  the  United  States 
to  hold  and  competitively  serve  foreign- markets.     The  As- 
sembly declared  that  to  begin  now  to  gradually  and  deliber- 
ately implement  the  metric  system  is  in  the  best  interest 
of  the  State  and  its  citizens^     Therefore^  in  Junis  1977  the 
legislatiare  adopted  an  Act  to  Provide  for  the  Implementation 
of  the  Metric  System  of.  Weights  and  Measures. 

. The  act  assigned^  to  the  CommissionQr#of  Agriculture^ 
genetal  autljority  over  implementation  activities  and  pro- 
^•videid  for  a  nine-member  advisory  committee  to  assist.  The 
iconunittee  is  to  be  made  up  of  the  executive  officers^  or 
'designated  staff  members^  of  the  State  Law  Enforcement  Divi- 
sio.nV  the  Commis^on  on  Higher.  Education^  the  State  Board 
',fpr  Technical  an(3  Comprehensive  Education/  the  Department  of 
^E<3ucation/  the  State  Highway  Department ^^^h'e  Alcoholic  Bev- 
erage Control  Commission^  the  State  Development  Board/  ohe 
member  appointed  by  the  Governor  who  is  associated  Vith  the 
textile  industry^  and  one  member  appointed  by  the  Governor 
from  his  staff. 

The  committee  is  to  formulate  a  plan  for  the  gradual  im- 
plementation of  South  Carolina  commerce  to  fconvert  to  the  met- 
ric system.     It        to  provide  recommenda^tions  to  the  General 
Assembly  for  achieving  conversion  of  units  of  measurement  and 
encourage  all  State  departments^  divisions^  agencies^  and  oth- 
ei;s  having  authority  in  weigji'ts  and  measures  matters  to  in- 
itiate planning  for  gradual  conversion.  ^--^ 

This  act  also  established  a  Metric  Education  Committee  ^ 
to  develop  and  encourage  implementation  of  a  metric  education 
plan,  with  emphasis  on  the  immediate  requirements  of  the 


commercial  and  indiastrial  community;  and  a  long-range  plan  of, 
public,  education.  The,re  wa6  no  appropriation  to'carry  on  the 
work  of  the  commi.ttees  and  no  dates  for  accomplishment  of  the 
tasks. 

The  South  Carolina  metric  act  concentrates  on  planning 
for  conversion  of  industry  and  commerce.     However,  the  tex- 
tile  industry  is  the  only  one  represented  on  the  advisory, 
bo^rd.    -The  textile  industry  is  South  Carolina's  largest/ 
comprising  about  34  percent  of  the  value  of  all  manufactured 
products  and  employing  the  most  workers.     Other  major  State 
industries^  such  as  chemicals ^  apparel ,  paper,  food  prod- 
ucts   machinery,  'and  stoneclay-glass  products,  are  not  rep- 
resented. 

Louisiana  allows  metric  land  measurement 

Before  1977  Louisiana  statutes  required  ^11  land  and 
artea  nieasurement  and  description  to  be  in  inches,  links, 
feet,,  furlongs^  miles,  and  other  units  of , the  customary  sysV 
tem.     However,  in  July  L977,  anticipating  increasing  metri^' 
cation,  the  legislature  added  a  new  section  to  the  Louisiana  ' 
statutes  to  allow  .descriptions  and  contracts  using  metric 
units  to  be  valid.     The  enabling  ^t;,  howevex ,  declared  that 
"Th^  United  States  customary  system  of  measurement  ishall  be  f 
the  primary  method  of  land  and  area  measurement . "  Weights 
and  measures  V  regulations  in  Louisiana  are  based  on  the  cus- 
tomary system.     (See  ch.  20  for  further-  information  on  sur-  ^ 
veying  and  mapping.) 

'      •  .     -    ^       .        \  - 
Two  States^ say  metrication. Is  premature;/ 
Oklahoma  requests  a  moratorium  ~-  • 

Oklahoma  is  one  of  the  States  whose  legislature  has  re- 
acted negatively^ to  the  Nation's  efforts  to  encourage  metrica- 
tion.    In  May  19^77  the  legislature  approved  House  Resolution 
1014.     This  resolution  declared  that  the  U.S.  Congress*  has 
debated  for  200  yeiars  on  whether  'to  mandate  a  conversion  ta 
the  metric  system  and  a  multitude  of  problems  are  dev^opiVig 
due  to:  the  lack  of  a  firm  public  policy  concerning ^conversion. 
Therefore,  the  legislature -requested  and  recommended  that  the 
Congress  declare  a  moratorium  on  conversion  to  the  metric 
system  and  prohibit  all  Federal  boards  and  ^agencies  from  di- 
recting ^  implementing  conversion  until  siach'time,  if  any, 
thfe  Congr^s  decides  to  mandate  conversion  and  establishes 
timetables,  guidelines,  and  procedures  to  implement  such  a 
conversion.-   Copies  of  tt^jis  resolution  were  sent  to  every 
member  of  the  Senate  and  the  House  of  Representatives. 
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Colorado  not  ready  for  metric  highways 

In  spite  of  Colorado's  planning  for  conversion^  the 
State"^  legislature  found  i,t  necessary  in  early  1977  to  peti- 
tion the  Congress,  to  prohibit  the  conversion  of  land  measure- 
ment to  metric.     When  the  legislature  found  that  the  Federal 
Government  ( the  Highway  Administration)  had  plans  to  convert 
highway  -  signs  to  the  metric  system,  by  1982^  it  adopted  a 
resolution  petitioning  the  Congress 

.  '  "to  provide  by  law,  that  th'e  'Metric  Conversion  ,  ^ 

Act  of  1975 '  shall  not  require  conversion  of  land 
and  highway  mileage  measurements  to  the  metric 
system^  and  to  jprovide  fqr  the  cessation  of  efforts 
by  the  U.S.  Metric  Board  to  convert  the  highway 
system  to  metric  measurements."  ^ 

Copies  of  the  resolution  were  to  be  sent  to  the  Presi- 
dent of  the  Senate;  the  Speaker  of  the  House  of  Repri&senta- 
/r,  tives;  each  member  of  the  Congress  from  the  States  of  Colo- 
rado/ Wyoming^  Nebraska^  Kansas^  Oklahoma/  New  Mexico^  Ari- 
zona /  and  Utah;  and  the  Governors  and  legislatures  of  each 
of  the  above  States.  (See^  ch.  10  for  information  about  the 
proposed  change  of  higlVway  signs .)  .  / 

*        The  legislature  of  Colorado  h^  adopted  a  joint  resolu- 
tion in  1974  resolving  that  all  State  agencies  should  develop 
recommendations  with  a  view  toward  eventual  exclusive  use 
of  the  metric  system  and  th^t  all  schools  in  Colorado  should 
intensify  the  teaching  of  metric.     It  stated  that  efforts 
should  be  -made  to  acquaint  the  citizens  of  the  State  with 
the  system  because/  among  other  reasons^  the  metric  system^ 
^once  mastered/  can  bemused  more  effectively  and  with  more 
understanding  than  the  customary  system.     |he  resolution 
also  recognized  that  a  single  standard  of  measurement  based 
on  the  metric  system  was' quickly *  becoming  a  reality. 

The  Colorado  Advisory  Committee  on  Metric  (Conversion/  a 
subcommittee  of  the  Scientific  Advisory  Council /  submitted  a 
report  to  the  Governor  on* May  31/  1976.     The  report  discussed 
rising  costS/^  labor/  consumers/  small  business /  and  the  coor- 
dination of  State  regulations  and'  agency  capabilities  as 
issues,  which  would  need  to  be  addressed  if  conversion 'is  to 
r     be  implemented.     It  also  discussed  Federal  initiatives /  such 
as  the  Metric  Conversion  Act  and  the  1974  amendments  to  the 
Elementary  and  Secondary  Education  Act / ;and  .their  impacts  on 
Colorado.     It  attempted  to.  predict  timetables  for  periods  of 
national  activity--initiation^ of  action^  (19,75  to  1977) /.  plan-, 
ning   (1978  to  1979)  an'd  beginning  of  changeover  (1980  to 
1981).  '  '        •  , 


The.  Committee ' s  consensus  was  that,  in  general,  the  more-  ' 
progressive  industries  would  play  a  leading  role  in  moving  the 
American  economy  into  tl^e  metric  system..   Government,  however, 
would  h^ve  an- important  role  to  play  in  educating  students.v 
and  the  p,ilblic,  training  workers,  and  creating  an  atmosphere 
favorable  to  metrieation.     The  Committee's  major  recommenda- 
tion/was that  the  Governor  appoint  a  Metric  Advisory  CounciJ.  ' 
wiW  central  authority  to  provide  the  State  with  metrication  . 
policy  and iprovide  continued -guidance  for  each  of  the  trans-  ' 
ition  issuei^s  over  the  decade  or  so. 


We  talked  to  a  State  official  who-  said  that  although 
there  has  beten  no  metric  activity  within  the  Colorado  State 
government  since  the  Advisory  Com^iittee's  report,  there  is 
no  change  in Vthe  State's  acceptance  of  metric  conversion  as 
inevitable.     However,  the  legislature  thought  that  the  Fed- 
eral Highway  Administration's  action-was  premature  and  left 
the  financial  burden  of ' conversion  of  signs  on  the  State. 
He  said  that  a  \more  reasonable  co^isideration  of  timeliness 
and  some  provision  for  financial  assistance  would  not  have' 
provoked  the  petition.  -     -  * 

STATE  AGENCY  METRICATION  ACTIVITIES  '  ' 

Highway  g^metricat  ion.     '  . 

Most  State  highway' departments  became  Involved  in  'in6tri-  f^ 
cation  in  1977  when  the  Federal  Highway  Administration  pro-  •^hV:.' 
posed  a  plan  to  require  metric  highway  sign's  throughout '  all^ -  .  t 
States.     Although  20  States  had  voluntarily  installei^  tVom*  .V-  ..' 
2  to  44  all-metric  or  dual  signs  for  information  and 'giJaduftlVv  . 
orientation  of 'motor istsi,  the  proposal  was  highly.  unpopu,la^ 
and  the  Highway  Administration  withdrew  the  plan.     (See  chi -'i  ' 

■  10. )  ,        ,        ,r  ' 

Twenty-one  States  saw  obtaining*  funds"  to  defray,  the'"" 
costs  of  sign  changeover  as  the  biggest  problem.     The  range 
of  estimates  from  the  13  States  that  furnished  us  f ig.ures 
was  from  $185,000  to  $20  million  to  do  the  job.  Fourteen 
also  saw  public  resistance  as  a  big  factor.  -  TWenty-f ive  - 
States  indicated  that  when  highway  signs  are  required  to 
change,  the  Federal  Government  should  share  the  cost."  Eleven 
felt  that  the  Federal  Government  should  pay  the  entire  cost. 

However,  Connecticut  which  had  installed  four  dual  signs, 
anticipating  that  Federal  regulations  would^  soon  require  nilet- 
^^^.^l^ns,  ordered  the  signs  removed  when  the  Federal  Highway  • 
Administration's  proposed' schedule  for 'converting  highway 
signs  was  withdrawn.    An  o^-ficial  'of  the, State's  highway  de- 
partment, said  there  was  no  use  educating  the  public  for  ,  some- 
thing the 'Federal  Government  was  not  goinq  to  be  serious 
about.  .  -  '       ■■-y'  '  •  ' 
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Ohio's  Department  of  Transportation  has  done  consider- 
able res^Ech  on  the  impacts  invalve/3  in  metrrc  highway  con- 
struct ion.   ^Oho-o^pijipleted,  from  design  through  construction, 
two  highway  ikinprovement , pro  jects  .     Survevors  ,  engineers  ,  con- 
tractor s^ji^ter  ials' suppl^iers  /  and  the  rt)ad  construction  labor 
force  were  involved .     However^,  Ohio  regards  the  exf)erience  as 
useful  research  that  may  be  used  in  the  future  but  has  no 
plans  to  continue  metric  highway  construction^. 

'T^iej  only  State- metrication  law  affecting  transportation 
'v^  were  able  toj^  identify  was  previously  discussed  in  this 
-  chapter  .  linder  jOfew  York  legislation.     The  subject  of  highjway 
metfiG^Uoiu^  discussed  irt'.chapter  10. 

Weigh  tegwla/fi^^  agencies 
wai ty  ffo tf/ l^d u s try'"  r  . 

^ .  •  i"  .   ,  ' 

ough  in  1866  an  act  of  the  Congress  'declared  it  law- 
aghout  the  United  States  to  employ  the  weights  arid 
-ifi^Jasures  of ^  t^e  metr ic  system,  many  State  and  Federal  laws 
a'rfd  peculations  require  that  the  customary  system  of  measure- 
ment^ be  used^     For  ^example,  in  Moritana,  by  law,  bread  must  be 
^,maif  kq^ted'^in  l/2vpbund  ,  pound ,  1-1/2  pound ,  arid  multiples  of 
VI' .pO^iRid  quantities;  and  milk  must  be  sold  in  1/2  pint,  pint, 
-  qu^rtr. and  gallon  quantities.  -Throughout  the  United  States, 
highway  speeds  are  limited  in  miles  per  hour ,  and '1 iquor 
stores^jtfust ,  by  law,  be^lo'cated  at  least  a  certain  number  of 
feet-^rom  schools. 

■• 

•^Only  12  States  thought  that  present  weights  and  measures 
laws  and  regulations  would  make  it  difficult  for  the  State 
government  to  convert  to  the  metric  system.-   Thirty-six  States ; 
use  the  National  Bureau  of  Standards  Handbook  44,  which  gives 
customary*  specifications  and  technical  requirem,qnts  for  com- 
mercial weights  and  measuring  devices ,  as  the  sole  State  stan- 
dard or  as  a  supplement  to  State-developed  standards. 

.  NBS  is  developing  a  metric  version  of  Handbook  44  .which, 
when  completed,  could  be  adopted  by  Staters  as  a  basis  for  met- 
rication of  weights  and  measures.     Thirty-nine  States  indica- 
^ted  that  they  would/use  the  metric  Handbctek  44  in  the  same  way 
they  currently  use  the  existing  customary^ version. '   More  than 
one-half  of  the  States  said  that  their  weights  iand  measures^ 
regulations  are  already  broad  enough  to  allow  merchants  to  .4 
sell  loose  consumer  goods  i'fresh  fruits ,  A^Vgetables,  meats, 
and  grain)  by  metric  weights  and  volumes  without  changes./^ 
Others  said  that  merchants  could  not  change  from  customary 
weights  or  volumes  unless  regulations  were  amended. 

Sixteen  States  saw  building  codes  and  construction  stan^ 
dards  as  a'major  problem  to  chajige,  whXle  another  16  said 
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that 'Changing  these  regulations  would  be  a  minor  oroblem  or 
no  problem  at  all.     In  pther  areas,  such  as  traffic  regula- 
tion^ standards  of  measure  for  consumer  goods,  education, 
^    agriculture,  and  dru^f  control,  most  States  thought  that  reg- 
ulations would  be  a  minor  problem  or  no  problem  if  the  State 
decided^'to  metricat^e.  •  * 

* 

Weights,  and  measures  agencies  are  waiting  until  metri- 
cation by  industry  requires  them  Ito  change  weights  and  meas-. 
ures  re^gulations  ^and  convert  te^sting  and  sealing  equipment. 
An  excepfeio^n  was  the^  Califo;:nia  Division  6f  Measurement  Stan- 
,   datds.     Thi's  agency  had  drafted  a  proposed  olan  for  conver-" 
sion  which  intends  to  lead  Calif ornia. industry  into  the 
metric  system.  /However,  its  plans  may  be  slowed  and  sub- 
jected to  plans'  for  coordination  by  the  jiewly  formed  Cali-  ^ 
fornia  Metric  Cpnversion  Council  discussed  earlier  in  this 
chapter.     /    •  \ 

The  division  has  already  done  much  training  of  county  ' 
weights  and  measurejs  personnel  in  the  use  of  the  metric  sys- 
tem.    It  also  has,  been  procuring  metric  eauipment  and  helping 
employees  understand  how  some  items  of  customary  equipment 
can  be  a.dapted- to  metric  use  when  necessary  in  their  work. 
The  directpr  of  the  division  has  been  engaged  in  general 
public  information  by  giving  speeche's  to  groups  of  citizens. 

It  is  doubtful  whether  divisions  of  weights  and  meas- 
ures in  other  States  will  promote  metrication  in  industry. 
They  believe. it  will  be  better  to  let  industry  discover  the 
merits  of  the  metric  system  and  let  conversion  evolve  as  an 
advantageous  thir|g  to  do.    One  official  said  the  only  people 
moving  positively  toward  metrication  now  are  those  who  have 
business  interests  in  foreign  countries./.  And  even  they  are 
using  both  customary  and  metric.     None  havg  abandoned  cus-  ' 
^tomary  completely.    .Another  remarked  that  the  role  in  measure- 
ment' in  his  division^is  to  be  sure  that  the  cohsumer  receives 
accurate  measurement  ho  matter  what  system  is  used., 

■    •  5^^°"9h  most  weights,  and  measures  agencies  are  not  as- 
summg^nitiative,  the-y  say'  they  can  be  ready  to  regulate  in- 
dustrial conversion'on  short'not'ice.     Twenty-nine  States,  re-  - 
sponding  to- a  question  about  agency  capability',  indicated 
that  their  weights  and. measures  personnel  are  highly  or  fully 
capable  of . testing  and  approving  metric  scales  and  other  meas- 
uring devices,  although  only  18  of  the  agencies  were  highly 
or  fully  capable  in  terms  of  equipment  needed  to  do  the' job. 
Thirty-two  agencies  indicated  that- 5  percent  or  less  of  their 
pres-ent  work  deals  with  inspecting  metr ic.  weighing  or  measur- 
ing devices.  ,  ■ 
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.  Those^' with/ which  we  d  iscussed  the  problem  of  training 
personnel  and  acquiring  equipment  indicated  that  neither 
would  be  a  problem  for  the. State  department^  but  may  present^ 
some  difficulty  for  county  and  local  staff s .     Many  would  ^ 
pecthelp  with  training  from  NBS  which  already^  using  U.! 
Office  of  Education  metric  education  funds^  has  conduct'ed.'^"  ' 
a  series  .of  metric  workshops-  for  State  and  local  weight§fi<and 
measures  personnel.     Twenty-eight  of  the  States  thought  ffeliat 
conversion  pf  weights  and  measures  activities  would  incuV  mod- 
erate additional  expense  tb  the  agencies'  budgets/  but  13 
thought  that  the  conversion  would  mean  high  additional  costs. 

General  serVices  agencies  resist  conversion 

General  services  agencies  were  generally  resisting  met- 
rication.    These  depar-tments f  which  are  responsible  for  the 
design^  construction ^  and  maintenance  of  State  buildings^ 
are  not  metr icating  because  (1)  industry  is  not.  ready  to 
furnish  all  of  the  components  for  metrically  designed  pro- 
jectSf   (2)  metrically  designed  structures  would  require 
metric  maintenance  parts  which^  with  parts  needed  to  main- 
tain existing  structures^  would  require  dual  inventories; ' 
and  (3j  contractors  ^are  not  accustomed  to  estimating  '^nd 
building  in  metric.   \  • 

Liquor  control  agencies  react  to  a  mandate 

Urged  by  the  wine  and  distilled  spirits  industries^  the 
Bureau  of  Alcohol^  Tobacco  and  Firearms  of  the  Department  of 
the  Treasury  has  adopted  Nne^w  regulations  requiring  metr  io- 
dize bottles  for  wine  bottled  af ter/December  31/  1978^  and 
liquor  bottled  after  December  31 ^  1979.     Stores  throughout 
the  country  are  already  selling  the  new  bottle  sizes. 

State  liquor  control  agencies  have  been  forced  to  train 
employees^  change  their  recordkeeping  and  accounting  proce- 
dures ^  and  make  other  adjustments  to  accommodate  the  switch^X. 
to  metric.     Industrial  pressure  and  Federal  regulation  shouW^ 
cause  these  agencies  to  continue  rapid  metrication.  (Converv- 
sion  of  wine  and  liquor  bottle  sizes  is  discussed  fully  in  "^i^^ 
ch .  2  6.  ) 

Other  State* agencies  are  inactive      ^  - 

Among  the  other  agencies — -Labor^  Consumer  Affairs^  Econ- 
omic Development/  Procurement^  Environmental  Resources^  High- 
way Patrol^  Motor  Vehicles^  Health/  Small  Business — in  the  six 
States  ,  we  visited  /  there  was  some  planrnina  as  to  what^  the.  im- 
pacts of  metrication  would  he,  but  '^littw/mt^^rto  action. 
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Education  agencies  are  active 

,  As  noted  previously , "State  departments  of  education  had 

active  programs  in  all  the  States  we  visited,    we  believe- 
this  is  because  (1)  the  Educational  Amendments  of  1974  stated 
'  U.S.,  policy  about  edi^cation  of  students  in  metric' usage/ { 2) 
funds  were  available  for  assistance,  and  (3)  although  coorcSin- 
ation        education  among  States        desirable,  it  is  not 
necessaty.     Education,  incidentally,  is  the  on;iy  area  for 
which  specific  federal  funds  are  available.     (See  ch.  24,) 

-  .  CONCLUSIONS     '  .  * 

■  "  "'  ■  '     '      ■  ^ 

The  policy  expressed  in  the  Metric  Conversion  Act;  of  " 
1975  that-^the  United  States  will  coordinate  and  plan  the 
increasing  use  of  the  metric  system  does  not  appear  tp^be 
enough  of  a  Federal  metrication  commitment  to  cause  the 
States,  to  convert  their  operations.     For  the  most  part. 
States  have,  adopted  a '  wait-and-see  attitude.     Stated  agree  ' 
that  the  metric  system  may  be  good  ^or  multinational  cor- 
porations in  improving  their  world  trade  ^nd  an  easier  and 
more  logical  system  to  be  used  by  everyone,.     However,*  their 
deep  involvement  in  conversion  will  come  only  when  the  ac- 
tions of  industry  and  the  U.S.  Cover ninejit  give  stronger  and 
more  immediate  reasons  for  a  change-     At  such  time  we  fe©! 
that  affected  State  laws  and  opetations  will  be  converted  as 
needed .  '  . 

■  ■  ,    '  .     y  .   ,  ■ 

It  is  not  reasonable  to  expect  States  to  initiate  the 
imposition  of  a  new  system  of  measurement  on  intrastate  af-  • 
fairs  without  strong  incentives.     In  inter state 'affairs , 
careful  coordination  by  the  Federal  Government  will  be  nec- 
essary to  avoid  confusion  and  disruption  in  the  regulation 
of  commerce  and  other  matters.     The  States  are  looking  for  ' 
some  form  of  leadership  from  the  Feder.^i  Government  and  Kave 
'  not  yet  received,  it,  particularly  with  regard  to  a  -firm  na- 
tional commitment  as  to  which  systeiii— metr ic  or  customary— 
/tthe. United  States  is  to , predominantly  use. 


RE  

U.S..  METRIC  «OARD 


RECOMMENDATION  TO  THfe  CHAIRMAN, 


We  recommend  that  the  U.S.  Metric ^Board  develop  avenues 
through  .which  the  States  may  define  their  roles  and  coordinate 
appropriate  voluntary  conversion  activities  among  oth-er  States 
Mnder  the  current' national ' policy.    The  National  Governor^ 
Conference,  which  has  organized  an  interstate  Metric  Committee 
composed  of  State  representatives  -appointed  by  Governors, 
possibly  could  become  the  focal  point  for  this  effort. 
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U,  S.  GENERAL  ACCOUNTING  OFFICE) 
METRIC  TASK  FORCE 
SURVEY  OF  STATE  GOVERNMENTS 


\ 


INSTRUCTIONS r 


A«    Federal  Laws  and  Pollolea 


Fleaae  answer  each,  of  the  following  questions 
ais  frankly  and.  oompletely  as  possible. 

We  are  Interested  In  your  views  whether  or  not 
you  oonslder  yourself  to  be  as  knowled^able  about 
ou^  questions  ^as  you  like  to  be.    i^wers  on  others' 
views  need  not  be, based  on  fonnal*'-marveys  of  their 
opinions.  '      '  ^-^  ^ 

There  is  sp^e  at  the  end  of  the  qusstionnairo 
for  aay  oomments  you  may  wish  to  make  oonoexnlng  the 
questionnaire!  ;or  any  other  related  topios. 

de  qusstionnairo  is  numbered  only  to  peimlt  us 
to  delete  your  Viame  ftom  our  list  when  we  reoeive 
your  completed  questionnaire  and  thus  avoid  sending 
you  an  unheoeasaiy  followup  request. 


1 .    V/hat  is  your  understanding  of  the  national  policy 
conoeming  oonverting  to  the  metric  system? 
(Please  oheok  one.) 

» 

/     /  No  stated  nationtil  policy 

/     /  Mfiuidatory  oonversion  withJLn  10  years 

'  /     /  Federal  coordination  and  planning  of 
voluntary  oonversion 

/   J  /  A  mandatory,  gradual  oonversion 
(ioS.  more  than  IOVs^^b) 

/     /  No  conversion 

/     /^j)on't  know  t  * 

/     /  Other  (Please  speoify)   . 


HESPONDEJrr  XHFOHMATlOWt 


NAMEt 


TELBHiDNMi        ('  ) 

(Area  ooda) 


(NumberJ" 


If  metric  oonversion  ooours,  which  of  the 
following  roles, ^ if  any,  should  the  Federal 
Government .  asBvime?  .  (Please  oheck  all  that  apply.) 

/  /  Plan  the  ov^all  oonversion 

/  /  Coordinate  activities 

/  /  Establish  target  dates 

/  /  Counsel  and  advise  interested  parties 

/  /  Legislate  the  conversion  process 

'/  /  Make  conversion  mandatory 

/  /  Eiiforce  the  conversion  process 

/  /  Other  (Hease  siJeoify)  


/  •  /  None  of  the  above 
/     /  No  basis  to  judge 
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3.    Jliloh  of  tH«  foUowlng  rtdaral  l«vt  and  w«u- 
Utloiui  vould  mak«  it  dlffloult  for  your  atata 
flovaxzunant  to  oonvert  to  the  metrlo  ayatam? 
(FlaM«  ohaok  all  that  apply, ) 

i     /-  Oooupatlonal  aafaty  and  haalth  lava 
and  ragulatlona 

/     /  Bkirlxonmantal  pxotaotlon  lava  and 
ragulatlona 

/     /  Vtolghta  and  laaaauraa  lava  a^d  x«guIationa 

ly    /  Ptokaging  and  laballng  lava  and 
ragulatlona 

/     /  Oth«r  oonaumar  proteotlon  ^wa  and 

ragjulatlona  (Flaaaa  apaolfyO   


1*. 


5. 


no  Fadaral-ald  Highway  funding  laws  and 
ragulatlona 

Building  and  oon^j^motlon  atandaxda  and 
regulations  (i.e.  HUD  minimum  property 
requirements)  • 

/     /  Other  (Please  speolfy)      \     ■  ■  


/     /  Hone  of  the  above 
No  basla  to  Judge 

Should  the  Federal  Govexnment  enoourage  ooznrer- 
alon  to  the  metrlo  ayatem  throu^il^  requirements 
tied  to  Federal  funds  jsirante^^.^^ atatea  and 
looal  government  a  (i.e.  Federal  funds  for  edu^ 
oatlon,  transportation,  housing,  eto.)? 
(Please 'oheok  one.) 

/     /  Sftron^ly  agree 

/     /  igrae  somevfaat 

/     /  Itadaolded  ^  » 

^^^^^  A 

Blsagrae  soaevfaat 
/     /  Strongly  disagree 

Should  the  Fiederal  goveiaanent  enoourage  oonveiv 
slon  to  the  metrlo  system  by  puzohaslng  Items 
dsalgned  or  desorlbed  In  metrlo  terms? 
(Please  oheok  one^^ 

/  /  Strongly  agree 

/  /  igras  aomevhat 

/  /  Ttodeolded 

/  /  Dlssgrae  aomewhat'' 

/  /  Strongly,  disagree  > 


6,    If  the  U.S.  Govemaent  took  the  following 

aotlona,  how  much,  In  your  opinion,  would  auoh 
aotlons  hlndsrx)r  faollltat'e  metrloatlon  In 
your  State?    (Check  one  box  for  each  row.) 


Made;  ponveralon  manda- 
tory, Including 
''■^•^Al'Th^n^  deadllnaa 
Batabllshed  target 
dates  for  voluntary 
conversion 


Provided  financial 
aid  to  Statea 


Provided  technical 
aslaietance  to  States 


Identified  and  changed 
all  Federal  laws  that 
apedlfy  use  of 
y^tAtji^ry  unite 


oSfi" 


Developed  a  natioft__ 
plan  ^or  metrication 
In  all  eectors  of 
PtS.  activity 


Other  (Please  specify) 


State  Laws  and  >olioiftB 

What  official  policy,  if  any,'  has  your  atate 
govsmnent  with  regard  to  converting  to  the 
metric  ayatem?    (Please  oheok  one.)  '  ^ 

/     /  None  (Skip  to  question  9)^ 

f     /  Continue  use  of  the  customary  liryst^m 
^  indefinitely  ■ 

Elan  voluntary  conversion  to  Saetric  of 
iata^  and  atate-KScntrolled  actl^ltiea 

CJ  Plm  mandatory  conversion  to  metric  of 
state  and  fltate-controlled  aotivities 

CJ  Follow  the  lead  of  the  private  sector, 
convert  when  and  where  neoeoBaiy 

J— J  follow  the  lea<l>cf  the  Federal  Government,  - 
oonvert' when  and  where  neceaaaxy  to  comply 
with  Federal  r^ulatlcns  and  r«qulr«ment8 

ZZ7  other  (Pleaae  apiolfy)  ■  ■   
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8*    What  official  antlon  was  taken  to  document  or 
legalize  this  policy     (Fleaae  cheok  all  t^t 

apply-) 

/     /  Ho  official  action  waa  neceeeaiy 
/     /  New  or  amended  state  law  approved 
/     J  Legislative  resolution  adopted 

/     /  Executive  order  by  state  governor  Is sue^d 

•  ^^^^1  ■     *^  ' 

I     /  Nev  or  amended  veldts  and  measures' 
regulatlonCs)  adopted 

/     /  Pbllcy  statement  by  metric  coordinator,^ 
committee,  or  board  adopted 

/  -    /  Other  (Pleaae  specify)  


10. 


Should  State  governments  encourage  conversion 
to  the  metric  system  by  purchaaing  itema  de- 
signed or  described  in  mete^c  terms?  (Please 
check  one.)         -  ^ 


/  /  Strongly  agree 

/  /  Agree  somewhat 

/  /  Undecided 

/  /  Disagree,  somewhat 

/  /  Strongly  disagree 


In  the  selling,  by  welgllt,  of  loose  consumer 
goods  (freeh  fruits  and  vegetables,  meats, 
■etc.),  ^  your  present  wel^ts  and  measures 
lavs  or  regulations  permit  wholesalers  and 
retailers  to  change  from  uaing  welding  scales 
that  read  out  in  cuatdmaiy  to  scales  that  read 
out  in  metric?    (Please  check  one.) 

/     /  Yes,  no  restrictions 

■  /     /  Yes,  after  obtaining  State,  authorisation 

_  /     /  Yes,  with  the  following  (luallflcatlona 
"  (Plsase  specify) 


12'.    Would  State  laws  and  regjilittions  be  a  p^oble^ 

in  converting  to  the  metric  system  in  the 

^  following  areas?  (Please  checik  one  box  for 
each  row.) 


1 

2 

■"3: 

rtotor  Vehicles 
(licensing;  safety) 

Itoadways  (construe^ 
tlon.  maintenance) 

traffic  (speed, 
parking,  other> 
regulations)  ' 

labeling  (consumer  % 
«oods)  -J 

Standards  of 
measure  ( gasoline t 
etc.) 

Standards  of  fill 
'DackaAed  Roods 

Qiylronment 
(pollution,  con-; 
servatlon) 

Education 

Building  Codes, 

construction 

standards 

Liquor,  Drugs, 
Alcohol 

Industrial  Safety 

Procurement  (goods 
and  iaervloes) 

I— r — 

Agriculture  (feed, 
fertilizer,  pestl-,  - 
olde  re^ulatidhs) 

i 

— \ — 1 

Other  (Please  specify) 

1 

1  I 

/     /  No,  unless  laws  or  Tregulatlons^are  amended 


C.    Support  or  Opposition  to  Metric  Conversion 


11 «    In  the  selling,  by  volume,  of  loose  consumer 
.goods  (gasoline,  grain,  draft  beer,  etc.),  do 
your  present  weights  and  measures  laws  or  regu- 
lations permit  vriioleealers  and  retailers  to 
change  ftom  using  customary  measures  to  using 
metric  measures?    (Please  check  one.) 

/     /  YsB,  no  restrict  ions 

/     /  Yes,  after  obtaining  State  authorization 

/     /  Yes,  with  the  following  qualifications 

(Pleaae  specify)   


/     /  No,^Ue8s  laws  or  regulations  are  amended 


13^    Does  your  State  government  support  or  oppose 
the  Hnlted  States* converting  to  the  metric 
system?    (Please  check  one.) 


Strongly  slipport 
/     /  Somewhat  support 
/     /  TIndeclded  (the  state  government) 
/     /  Somev*iat  oppose 
/     /  Strongly  oppose 
/     /  No  basis  to  judge  (you) 
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1U*    3b        believe  that  oonvenlon  to  the'aetTlo 

■yetea  ia  inevitable  for  your  State  goveznaent? 
(Please  check  one.) 

■  /     /  Definitely  vea  • 

/   V  ftrobablv  vea    .  /         .  ' 

/     /  Tfcdeoided  V 

/     /  Ptobably  no  ' 

DefinitelY  no  €►  /  ' 

1$.    Has  a  atate-level  conmittee,  board,  conmiaaion 
or  other  groj^  been  oxganized  to  aaaiat  in 
conversion  to\etric8? 

nU  Yes  : 
/   . /  Ifo  (If  no,  okip  to  question  16) 

0 

16*    Pleaae  indicate  the  naae  of  that  group  in 
apace  below* 


APPENDIX^ I 

17*    Which  of  the  intezeata  liatad  balov  are  rapz»- 
aanted  by  at  least  one  paraon  on  your  aatzlo 
^xoiq>?    (Pleaae  obaok  all  that  apply.) 

/     /  State  legla^atura 

/     /  Manufacturing  induatiqr 

/     /  FhLn&ing  induatiqy 

Education  -  Pablio/Ptlvate/Paroohial 
^  /     /  State  govezxuDent  opermtiosui 
Conat ruction  induatigr 

/     /  Citizena/Conaumera 

/     /  Vfljoleaale/Betail  Salea 
.  /     /  Transportation  induiti^ 

/     /  Nsdical/Lagal  pzofeaaiona 

/     /  Labor  unions 

/     /  Other  (Fleaae  epeoil^)  


!)•    State  Metrication  Activity  > 

18,    What  ia,.  the  purrent  etatus  of  metric  conversion  activities  in  the  following  agenoie a  in  your  State?  > 
(Please  check  as  many  bozea  as  neceeaazy  to  indicate  activities  completed  or.  in  progzvsa.)    '  '  / 


Health  and  Velfare 


Transportation  -   ^ 

Eduoatlon  ^  ^  

Aaricultu^    ■  ]  .  

^                                              /  . 
,  Meosurea  .  / 

rol  ^  

General  Servioea  '   ;  

Ptocurament   •   ,  ■  

Uw  Biforoenent  .  ;  ,  ^  

Consumer  Affairs  ■  

Buiadliur  rtodefl  knd  Pmrmi^ti   I         I        1         I         I        I  11  !         I         I  I 
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Bnrt  MX  artzlo  txm;^o  9±ffiB  be«n  Installed  on 
8tst#-*ooixtzollod  hl^bwiani  in  your  State?  (Pleaae 
oheok  one.) 

/~7  Yee 

/     /Mo  (If  no,  skip  to  question  21) 


Bov  mszqr  metxio  signs  of  the  foUoving  ty^B 
hsv«  been  installed?   Vftien  vezo  the  fixst  and 
the  latest  signs  installed?,  (^ease  indloate 
TVnir  ansvexs  in  the  boxes  belov.) 


» 

jTonber 

Piret  In- 
stallation 
(Tear) 

Lateet  In^ 
stallation 
fTear) 

SDsed  limit  siAns 

Tj«i>w4wg  and 

Oolde  signs, 
other  adrlsozar 
sijms 

21.^  -What  is  the  estimated  oo'st  of  oonnrerting  all 
speed  ''^"lit  signs,  (state  and  looal)  in,  your 
State  to  the  oetrio  eystem  using  the  same  method 
used  to  ^;>han^  to  the  H  nlle  per  hour  speed 


21*. 


APPENDIX  I 

How  vould  you  rate  your  State  department 
of  vei^ta  and  measurchi*  present  oapability 
to  t«Bt  and  approve  metrio  so^ee  and  other 
measuring  devioea?    (Check  one  box  on  each 
row. ) 


1 

2 

r 

h 

Personnel 

Sauinment 

25.    Hov  much  of  the  present  approving  and  sealijag 
activity  oi  your  State  wei^ts'  and  measures 
department  deals  with  metric  devices?  (Pleaae 
check  one.) 

,  /     /  Less  than  196  ^ 
ZZ7  196  to  596 
/     7  696.to  1096 
/     7  1196  to  20% 
/~7  More  than  2096 
/     /  Do  not  know 


22.    \iSiat  is  the  estimated  cost  to  change  all  hJjdway 
and  street  signs >  including  speed  eigns  to  the 
mstrio  eystem* 


Mbo  should  pay  the  cost? 

/     /  State  for  State  signs  and  local  for 
looal  signs 

/     /*  State  Govetnments  -     '  ^ 

/     /  IWderal  Government 

/t    /  Share  with  FMeral  Govenament 


23*    Vhat  in  your  view  would-be  your  State's  biggest 
problem  if  the*  Federal  Hi^^iway  idministration 
required  ohaagsovar  of  all  highway  signs  to 
metrio  by  1982?    (FLease  obiok  one.) 

'  /     /  Obtaining  funds  to^  offset  the  costs 

/     /  Public  resistance  to  change  to  metric  signs 

/     /  Co^>leting  the  woxk  of  changing  the 
neoessaiy  signs 

/     /  fiifozoing'the  speed  laws  until  cars  are 
sq;uipped  with  metric  speedometers  , 

/~7  other  (Please  specify)  1_ 


26.    What  ie  th^  status  of  the  Mae  of  NBS  Handbook 
hht  Speoificatione,  Tolerances  and  Other 
ITeohnioal  Regxiirements  for  ConaBerical  Veij^ts 
and  Measuring  Devices,  in  your  State.  (Please 
check  one.)  ~~ . 

*  /     /  Officially  adopted  as  the  basic  guide 
8ui)plemented  by  State-developed 
'standards 

/     /  Officially  adopted  as  a  supplement 

to  basically  State-developed  standards 

/     /  Officially  adopted  as  the  sole  State 
standard 

/     /  Not  officially  adopted 

/     /  Other  (Pleaae  specify)   


/ 
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27*  /^iQian  %bj&  metric  version  of  Handbook  14i  Is 

.  oompletsd  by  the  National  Bureau  of  Standards i 
wlll/your  departzoent  of  wel^ts  and  measures 
use^  It  In  muoh  the  saiae  way  as  the  prsssnt 
/     vs^lon?    (Please  oheok  one.) 

V~7iro 


/  B.  Costs/pinidlng 

28.    In  your  view,  how  would  you  rate  the  oost  of 
metric  conversion  In  the  govenament  operations 
listed  below?    (Cheok  one  box  ;ln  each  row.) 


1 

2 

3 

k 

Veldts  and 
measures 

State  b\2lldln£f 
oonstruotlon  and 
malntenanos 

Transportation 
regulation  and- 
oontrol  ' 

Highway  building 
and  malntenanoe 

Sduoatlon 

29.    Has  the  Federal  Govexnment  providsd  any 
financial  assistance  to  your  State 
metrication  efforts?    (Check  one.) 

/     7  Yes 

.    /     /  Ho  (If  no,  skip  to  question  32) 


30.    Please  state  the  federal  program  scuroe(s) 
of  these  funds. 
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31*    ipproxloate  the  dollar  amount  of  federal 
finanolca  assistance..  (Check  one.)  ' 

/     /  Less  than  110,000 

ZZ7  110,000  to  |2U,999 

JOJ  125,000  to  .IU9,99S 

£ZJ  150,000  to  l7l+,999 

LLJ  175,000  to  1100,000 

/     /  Mare  than  $100,000  ' 


33. 


32.    Approximate  the  dollar  amount  of  State  fund* 
excluding  ediioatlcn  funds)  used  so  far  for 
metrication  activities.    (Check  one.) 

/     /  None  /  ^ 

/     /  Leas  than  $10,000  ^ 

/_y  $10,000  to  $2U,99?" 

£ZJ  $25,000  to  $1;9,999 

ZZ7  150,000  to  $7if,999 

1  /  $75,000  to  $100,000 

/     /  More  than  tlOO^OOQ 

/  ■  *  ■ 

Approximate  the  dollar  amount  of  State  funds 
(excluding  education  funds)  budgeted  for  future 
metrication  aotlvltles.    (Check  one.) 

/     7  None 

7     /  Leas  than  $10,000 
7     /  $10.000  to  $2U,999 
£ZJ  $25,000  to  -^9,999 
l_J  $50,000  to  $7U,999 
/     /  $75,000  to  $100,000 

/  /--Mo^vthan  $100,000  ° 
Potential  Impaota  of  Metric  Conve^cn 

Llated  below  are  several  ADVANTAGES  A?equently 
attributed  to  conversion  to  the  metric  system. 
(Please  Indicate  whether  you  agree  or  dlaagree 
that  each  would  be  a  aignifioant  advantage  for 
your  State.    (Please  check  one  box  for  each  row.) 


P. 
3U. 


PRBaUENTLY  ATTHIBT)TED  AWANTAGES 

1 

2 

3 

Xhe  metric  system  la  eaaier  to  \iae 
and  would  reault  in  fewer  errors 

uonversion  will  incpsaae  or  protect 
the  preaent  amoTint  of  export  and/or 
work  overseas  of  n^S-j  f^Tm« 

Conversion  will  provids  an  oppor- 
tunity     ntaxiAttx^zB  produota 

Trade  will  be  facilitated  tiirotigii  " 
a  ccnoion  measurement  lA»yflia«e 

Uee  of  the  metric  system  will 
increase  production  effioienoieB  . 

Use  of  the  metric  system  will  /aoil- 
itate  teohnolpffloal  advances 

Conversion  will  provide  an  oppor- 
tunity for  improving  b\illdlng  .codas 
and  standards  ^ 

Conversion  will  stlinulate  Industrv 

Use  of  the  metric  system  will  aid 
In  oonBarln*  the  nrioes  of  products 
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35. 


Ld.at«d  b«lov  axe  •evexnl  DISAiyillTiGg  fr»- 
(juantly  attributed  to  oonreralbn  to  tha  matrio 
ayataia.    PXeaae  Indloate  whether  you  a^ree  or 
dlaa^e  that  each  vould  be  a  ai^iifloant 
dlaadyanta^  for  YOUR  STATS  GCYBMEHf  •  .  (Pleaae 
check  one  box  for  each  row. ) 


iUmiBUTHD  DXSAWAMTAGES 

1 

2 

J 

Conversion  will  be  ooatlv 

Training  eiftployaea  will  be 
tiae  oonauDinir 

Converaion  will  result  in 
dual  inventories 

Customara  will  be  oonfuned  by 
the  laetrio  system 

Conversion  will  inoteasa  the 
prices  of  products  and  services 

Conversion  will  >  result  in 
safety  hazards  and  errors 

/ 

Sales  will  be  loat  to 
foreiim  ijnoorta 

Conversion  of  buildiriBC 
ducts  will  recuixe  retestifut 

Building  codes  and  atwdarda 
will  have  to  be  ohan^ced 

G.    Schadulaa  ^  Tine  Traaaa  Por  Matrio  Conversion 

38.*  If  the  TInited  Statea  converts  to  the  metric 
aystem,  ^pproxiinately  what  would  be  the 
ahorteat  time  frame  for  your  State  govemment 
^     *  to  convert?    (Please  check  one.) 

/     /  IiBaa  than  S  years  ' 

/     7  5-^0  years   ^  ' 

/~7  11  -'15  years  ^  • 

f    /  16  -  20  years ^ 

/~7  21  -  25  years 

years 

/     /  More  than  50  years  • 
II  Never 

COMKEaSTS?  -  ]_  


3^.  For  your  State  govemnent,  would  the  advfntagea 
of  oonversion  to  the  isetrio  system  outweigh  the 
disadvantagea  or  vice  versa?    (PleMe  check  one.) 

/     /  Advantages  fligiif.lcwitly  outweieJi  , 
dlaadvfuit9gea 

/     /  Advantage  alightly  outweigh  dieadvwvt^geB 

/     /  Advantagea  would  be  about  the  sane  as 
disadvantagea 

/     /  Disadvantages  sli^^tly  outweigh  advantagea 

/     /  Disadvantages  signlficanly  outweigh 
advantages 

I     7  No  basis  to  Judgw 

37.    For  the  Quit ed  Statea  overall,  would  the  advan- 
tages of  oonversion  to  the  metric  system 
outweigh  tha  disadvantage  or  vice  versa? 
(Please  check  one.) 

/     /  Advantages  significantly  outweigh 
disadvantagea 

/     /  Advantagea  slightly  outweigh  disadvantagea 

/     /  Advantages  would  be  about  the  same  as 
disadvantages 

/     /  Disadvantagea  slightly  outweigh  advantagea 

/     /  Disadvantages  significantly,  cutwel^di 
advantages 


/     /  Ho  basis  to  Ji 


39.    If  conversion  ia  not  made  mandatory,  what  would 
be  the  optinum  amount  of  time  your  State  goveznr 
ment  would  pe'ftd  to  convert?    (Please  clbeck  one*) 

[I  Leae  than. 5  yearn 

/     7  5-10  y^fucs 

/~7  11  -  15  years 

f    I  16-20  years 

I     7  21  -  25  years 

/     /  26  -  50  years 

/     /  More  than  50  years 

/  /Never 

COMMENTS  I   \  \  
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CHAPTER.  24 
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rfETRlC  EDUCATION  IS  ON  ITS  .WAY 


Children  ^are 'beihg  taught  the  metric  sys-tem  ari^lBchOals* 
throughout\t^e  Nation..     All  State  education  agencies  support 
metr ication^"   Som6  States*  have  set  target  dates  when  metrics" 
will  be  the' pr incipal  measurement*  system  taught.     Others  have 
vnot  seen..||it  to  work  toward  specific  targets^.     However^  13 
'  Sjtates  hlj^  sjei  1980  as  the,'. target  date,  whe.n  the  metric  system 
<^Ml  be^-^f^ughfc  as  the  pr edoniinant/feystem  in  their  schpols.  \  - 


fchers.  w;ere  evenly  divided  abdfcit  whethier  metric  should 
It  as  t her  predominant  system  of  measirrement/pr  wh^ether  ' 
ftric  and  customary  should  be  taught  on  an  -equal  basis 
(long  time-.     State  education  aathor itijes.'  views  differ*  ^ 

long  Students  Vill  need  a  dual  measurement  cajJabil ity 
Idlng  on  the  long-range  metrication  timetables  of  some  ind- 
ies and  the  possibility  that  some  segments  of  the  edoij^omy 
f^nbt  convert  at  all^  jit 'is  likely  that^the  customary  sys- 
'£em  will  need  to  be  taugh|  along  wi^h  metric  for  many  years. 

State  education  authorities  feel  that  metric  education 
can  be  . incor^porated  into  the  school  pr pgr apu  at  little  cost 
a'ftei:  teachers  are  tra:ined.  ^Costs  for  travel  to  tr^^^nin^g        .  ■ 
sessions^  payment  of  substitute  teacher s  while' regul^ar  teach-i 
ers  are  being  trainfed^  and  stipends  to  teachers  for. additional 
time  in  training  a^hd  purchase  of  materials  could  be 'substan- 
tial.    On  th6  other  handy  in  the  classroom rmetr ic  insttuc- 
,   tional  materials  and  textbooks  can  be  prciv jded  a't  littPe  or' 
rlo  expense  as  expendable  materials  are  replaced  and  textbooks 
are  obtained  during  a  normal  cycle. 

'*  •    ■  .  , 

.     Over  the  last  3  year s^  the  U.S.  Office  of  ^ducat^^on  was 
provided  approximately  $6. 3  mill  ion .  for  metric  educatio'n.  This 
program'  was  authorized  under  the  1974  Elementary  and'  Secondary 
Education  Amendments  Act  which  provided  for  a  program  of  grants 
aii'd  contracts  in  order  to  entourage  institutions  of  higher 
education';  State  and  local  education  agencies;  and  other  ^public 
&nd  private  nonprofit  agencies/ organizations^  and  institutions 
to  prepare' students  to  use  the  metr ic  system.     The  program 
^.manager  told  us  that  the  cost  of  introducing  metric  education 
*"  in' "Ihe  schools  will  be  higher  than  originally  expected^ 
although  no  cost^figures  were  provided. 

We  discussed  metric  education  with  officials  in  the  U.S. 
Office  of  Education/? the  National  Institute  of  Education^  and 
national  education  associations.    We  talked  to  professors  in 
colleges  and  universities.    We  ^Iso  visited  officers  of  the 
restate  education  agencies^  of  six  States  and  surveyed  the  State 
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■  >■      ed^ucation  agencies  of  the  entire  50  States  and  3  territories 

i      ^by  questionnaire  to  get  information  on  me-tric  views,  projects 
append ix"l  ^'^°'^"^^'"^*  ^"®^'^i<?"^^i'^%  Mse<3  is  "reproduced  in 

*      METRIC  ViEVfe  OF  ALL -THE  STATE 

EDUCATION  AGENCIES  ~   ;  ^     "  - 

?  ■  We  Obtained  a  100.-percent  response  to  the  questionnaire 

we  sent  t^  the  50  States,  Washington,  D.C.,  Puerto  Rico,  and 

■  .     American  Samoa.     (Hereafter,  we  .will  refer  -to  the  respondents 

as  States.)     The  questionnaires  wefe  sent  directly  to  persons 
-whom  we  had  identified  as  the  respdnsible  St^te  metric" educa- 
tion officials.    Many  of  these  were  officii  in  the  mathema- 
•    .   tics  departments.  .       •  '  .  ■  - 

National  policy  undeyatood  *  .  . 

Most  of^  the  respondents  (46)  understood  that  the  national 
^  policy  IS  one  of  Fede'ral  coordination  and  planning. of  volun- 
^       tary  ..conversion.     However ,  four  did  not  know  that  there  was. 
a  stated  national  policy.     One  thought  the  policy  called  for 
gradual  mandatory  conversion,  and  one  thought  that  mandatory 
conversion  was  t'o  be  accomplished  ' in  10  years . 

Metrication  receives  strong  support 

^"^"^  respondents  supported  U.S.  conversion  to  metric. 
^Thirty-four  strongly  supported  conversion,  and  19  supported 
i        J°uY  ^^^^^^  degree.     This  support  for  national  conversion 
/probably  accounts  for  the'fact  that  most  States  and  berrito- 

V  ries  have  or  are  planning  metric  education  activities  for 

V  their  schools. 

Teacher  sentiment  favorable  .  /— 

■*  ' 

Fifty  of  our  questionnaire  respondents  were  of  the 
-    opinion  that  teacher  sentiment  toward  teaching  the  metric 
,^    system  was  favorable.     Their  views  were  about  evenly  divided 
between  (1)  those  who  thought  teachers  believe  that  we  shoul-d 
start  now  to  establish  metric  as  the  predominant  system  be- 
cause^national  canyersion  is  inevitable  and  (2)  those  who 
thought  teachers  favor  teaching  the  metric  and  customary  sys- 
tems on  an  equal  basis  because  the  country  will  need  both  for 
a  long  time .  . 

■^r:.  J'^liV^'T^J^^r^  ^^^^  the  majority  ^el  that  teachers 
are  willing  to  teach  metric  either  predominantly  or  equally 
with  customary.  . 


RoleDf  Federal  Government 

■       ' .        ^    ■     ■  "        ..  .  ■ 

The  questionnaire  respondents*  views  on  the  role  of . the 
Federal  Government  strii>hgly  feared  coordination  and  estab^ 
-  lishm^nt  of  targe't  dates r  as  shown  in  the  following  ^table. 

■■  ■  -  '  ■■'    ■ .   .     •    ■ .,  . .  '  * 

'  •  Agency  Views  on  the  Role  of  Federal  Government 

Agency  view  r  Number  of  States 


.Plan  conversion                      .  - 

38 

Coordinate  activities 

46 

Establish  targe^  ' 

■  45 

Counsel  and  advise 

37 

Legislate  the  process 

17 

Make  conversion  mandatory 

15 

Enforce- conver sion     .  " 

12 

Other  - 

6 

1980  is  a  big  target  year  •  , 

Half  of  the  States  had  decided  to  work  toward  predom- 
inantly metr  ic  instruction.     Most'of  these  had  established 
target  dates  to  accomplish  this  objective.    As  can  be  Hs6en 
in  the  following-  schedule,  13  of  these  States  had  set  1980, 
only  2  years  away,  as  their  target  date. 

.  Target  Dates  For  Conversion  of  State  Schools 
to  Metric  Instruction 

1978  1980 

Calif.    "    Ar  iz. 

Del . 
Fla . 
Ill . 
Maine 
Md. 
Mass. 
Neb. 
N.Y. 
N.Dak. 
R.I. 
Utah 
Wa»sh . 

New  Jersey's  5^tate  board  of  education  passed  a  resolu-, ^ 
tion  in  1973  which  "urged"  its  school  districts  to  initiat^^* 
a  program  of  instruction  so  that  metric  will  be  the  "primar~ir 
lainguage  of  measurement  at  all  levels  of  instruction  by  ,^ 


1981  1982 


1983 


1984 


985 


Ky.  \  ^ 

N.C. 

W.Va. 


Miss . 


Minn, 
Or  eg; , 
Vt. 


Idaho 


La 
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■    lllh      ^\!^°Y^">5®'^  "1977  when  we  checked  to  see  if  the\  target 
J     had  been  attained,  an  of f icial  of , the  State  education  depart- 
ment  told  us  that  tjiere  had  been  no  significant  incrSasI 
<  in  metric  instruction  in  the  State's  schools  since  the  \ 
resolution.    He  said  that  part  of  the  problem  maj^  be  that 

wouiH  V==y=?°K-"-^-^^''^^  ^^^^^  mathematics,  curriculum  that 
~    ^^oi     assist  by  giving  time,  scope,  and  sequence  of  metrii 
instruction  to  districts  needing  such  help.     He  also  state'd 
tnat  urging  does  not  mandate  compliance.     He  noted,  how-  V 
ever  ,  that  because  the  State '  s  tests  of  mathematics  basic  \ 
^skills  -now  contain  metric  items,  school  districts  will  be  \ 
^^fl-uenced  to  give  greater  emphasis  to  metric  instruction  \ 
m  their  .curricula..  \ 

.  ?"^'19"74  a  "resolution  was  introduced  in  the  State's 
itruJnlno^f^?H^^^'K^  the  state  board  of  education  to  make  . 
Its  urging  of  the  school  district'  a  mandatory  order.     How-  ' 
ever,  this  resolution  was  never  passed. 

<,trun^ir.^^?.f.?^''/t'^°'''^^^^  .in- 
struction could  be  converted  to  metric  in  10  years  or  les<? 
•    .    Twenty-five  felt  it  could  be  done  in,  less  tha^  5  years 

m^r.*-  "^^^  "^f"?  ^?  continue  teaching  some  customary  measure- 
ment was  estimated  at  10  years  or  less  by. 29  of  the  respon- 
dents; more  than  10  years  by  16.     Of  the  latter,  seven  felt 
that  customary  instruction  would  be  needed  indefinitely 
Eight  respondents  felt  they  had  no  basis  to  judge?  ' 

Current  education  policy  plans  ,  ' 

toward  the  metric  system  ~ 

;,oon  the  following  chart,  25  State  education 

agencies  have  adopted  a  polity  in>ll  grades  of  teaching 

^Mnn  ?n'"^^!?'^"'^"^  ^^'^^^  ^^^^^  ^ith  minor  inst?uc- 

^  tion  m  customary  measurement.-      ..  ai-iuv, 

:    ^        Thirteen  states  had  decided  to "teach  metric  and  cu« 
^SrffV!!'^^^"^^  emphasis  in  all  grades  and  subjec>s^ 
Three  will  continue  to  teach  the  customary  system-ln  all 
grades  but  with  minor  instruction  in  metric.^CjSly  two  had 
adopted  a  policy  of  teaching  only  metri>.i^-^i  gLd^s. 
The  policy  of  three  States  was^  to  te.ach'^ome  metric  now  and 
increase  instruction  as  dictatecHij^e  speed  of  conversfSn 
m  society.     Nine  of  the  Sta^tTa^n c i e s  had  no  clear  cSt 
policy  ^bout  metric  in^^h^ instructional  programs' 
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State  Education  Agency  Policy  toward  Metric  Instniction 

Customary 


The -American  school  system,  coitiprised  of  about  17,000 
school  districts,,  is  highly  decentralized ^  and-  States  do  not 
have  strong  control  over  what  is  taught  in  their  schools. 
Only  22  States'  have  ^  mathematics  curriculum  deveToped  at  the 
State  education  agency  level.     Ninete:en  of  these  are  merely 
suggestive  guidelines  from  which  local  school  districts' n\^y 
develop* their  own  mathematics  curriculum.     Few  of  the' States  ' 
felt  that  they  could  legally  require  that  metric  be  inclodea 
in  local  curricula.     Therefore,  most  States  may  not  be  abje 
to  implement  their  metric  policies  in  all  local  school  di^-- 
tr  icts .  . 

However,  almost  half  (25)  of  the  respondents  have  a  poli^ 
cy  in  which  the  State  education  agency  approves  the  textbooks 
to  be  purchased  by  school  districts  v/ith  State  education 
funds ^     Nineteen  of  these  indicated  that  State  approval  of 
textbooks  could  be  one  way  that  the  State  agency  could  influ- 
ence the  growth  of  metric  instruction  in  local  school  dis-- 
tricts. 

/Metric  ingtructipn  in  the  States 

Some  metric  instruction  is  taking  place  .  in  over .  half  of 
the  school  districtsi|  in  the  country.     Many  of.  the  States  in- 
dicated that  they  were  just  getting  fStarted  in  planning  and 
curriculum  development ,7oraentation  or  training  of  teachers, 
and  procuring/ necessary  instructional  materials.     The  biggest 
problem.,  indicated  was  that  teachers  do  not  have  .  the  necessary 
knowledge  and  skills  to  teach  metric     However,  during  th^ 

o  ' 
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e«orrd!r^^;JV^  said  most  of  the  tiine  and 

'     Jlf^K^    J     •  the  metric  education  pt'ogram  was  for 

•  ?  S''  ^  ^^^^  tHat  most -of  the  time  and  ef-^ 
fort  was  spent,  on  classroom  instruction. 

■  The  emphasis  on  metric  instruction  has  changed  over  the 

level  in972  was^not  a  major- emphasis  in  an?  grade^. 

level  in  1972.  At  present,  8  of  the  States  will  give  maior 
emphasrs  to  metric  in  grades  kindergarten  through  3-11  in 
?he  i^hnm'''°"^'  g^-del  9  through  ?2.   'Mb^t  of 

•  4s  conJrai'teaTn''-'  ^'^^  nioderate  emphasis  in  all  grades 

as  contrasted  to  mmor  or  no  emphasis  5  years  ago.  " 

'    The  curriculVum  areas  affected  a  great  deal  by  metric  in- 
trial  a??i"'ai.^'  --^thematics,  scienci,  home,  economTcs  Indus 

'  be  easiir'?;''r^.^h'?h"^^?J'  ^^^^  that  the  metzfic^y^tem^^will 
that  sJuden?..  w?ff  1^"  the  customary  system,  and  49  felt 
tnat  students  will  learn  metric  easier  and  make  fewer  error<?" 
Ir?r?r\'"?i°^         Respondents  believe  that  once  lelrnJd^  * 

Advantages  -outweigh  disadvantages 

•  conve^tino  S^fhp'^!/?^"'''^  thought  that  the  advantages  of 
^n  ^hl^i^^  x-®-""?^''^^  system  outweighed  the  d isadvantaqes 
vantaaes  would  iS""'  Programs.  Thirty-seven  thought  ?hel|! 
=??^h?  %  J  significant,  and  10  thought  there  would  be 
ti  tul  H-^'J^^^^f-  ^""'^  ^^°"9ht  the  advantages  would  Se'  equal 
none  Lft''?ha?\'ff\'-  Although  two  had  no  basis  to  jutglT 
none  felt  that  teaching  metric  would  be  disadvantageous. 

Fifty-one  respondents  thought-  that  among  students  with 
no  prior  measurement  skills,  metric>could  be  learnJd  faster- 
>h  faster;  and  43,  significant!?  faster  J^o 

thought  there  would  be  no  difference.     However,  only  23 'of 
53  respondents  agreed -that  the  time  saved  , would ■ Ce  sufficient 
to  £each  additional  subjects  not  now  in  the  curriculum! 

•    ;  The  majority  thought  that  the  metric  system  would  be 
easier^to  teach  and  learn  and  that  the  system  would  enhance 
students -acfoaevement  in  scientific,  vocational  and  tech- 
nical subjects.     Forty-nine  felt  that  use  of  the  metric  sys- 
tem would  result  in  fewer  errors  although  26  did  not  believe 
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SOME  METRIC  INSTRUCTION  Is  TAKING  PLACE  IN  OVER  HALF 
OF  THE  SCHOOL  DISTR ICTS  IN  THE  UNITED  STATES. 

/  :   PHOTO  COURTESY  OF  THE  NATIONAL  COUNCIL  OF  TEACHERS  OF  MATHEMATICS. 
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it  is  a  more  accurate  system.  The  following  chart  shows  how 
State  authorities  viewed  frequently  attributed  advantages  of 
metric  instruction.        '     '  . 


Advantages  of  Metr ic  Instruction 
as  Viewed  by  Respondents 


-      ^  No  basis 

Advantages  Agree      Disagree      to  .judge 


The  metric  system  is  easier  to 
^^>each  and  would  allow  more  time 

'^to  teach  other  things.  32        .1?  4 

The  metric  system  is  easier  to  ' 
learn  and  will  result  in  fewer 

errors,  4g  ^  3 

Metric  measurement  is- more 

accurate.  22  26  4 

Metric  instruction'helps  stu- 
dents learn^  fractions  easier.    ^7  35  9  ' 

The  metric  system  will  enhance 
students '  achievement  in 

scientific^  vocational,  and  ^ 
technical  subjects.  37  7  9 

The  majority- did  not  anticipate  that  coriversioh  to  met- 
ric would  confuse  teachers- and  -students  or  be  costly  iri  terms 
ot  staff  training  or  procurement  of  textbodks  and  other  ma- 
terials, as  shown  in  the  following*  chgct.  ' 
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Disadvantages  of  Metric  Instruction 
a^  Viewed  by  Respondents 

No  basis 

Disadvantages  ,    Agree        Disagree.       to  judge 

Conversion  to  the  metric 

system  will  confuse  students. 

Conversion  to  the  metric  system 
will  cdnfuse  teachers  with 
resulting  loss  of  produc-  . 
tivity . 

Sta^  retraining  will  be 
cpltly . 

Changing  textbooks  and  other^ 
instructional  materials  will 
be  costly. 

Metric  measurement  skills  will 
be  quickly  lost  because  every- 
day activities  ^,e  still  based 
-  on  jcustomary.   \  18     '  29  6  ^ 

>  •  ■■  »  ■  • 

Costs  of  conversion       *        .  ' 

.  -  •    ,  .     .-.  •       •■  •  ^  ,    ^ .  ■  '  * 

State  education  agency  respondents  did  not  feel  that 
metric  instruction  would  drastically  affect  normal  costs. 
Most  felt  that  additional  costs  incurred  would  be  moderate 
to  slight.     In  some  cases  the  opinion  was  that  savings  may 
even  result.  ^      ^  • 

Thirty^Vevein  of  the  respondents  indicated  that  during 
the  last  5  years  most  of  the  money  spent  for  metric  educa- 
tion was  for  teacher  training^  10  spent  most  for  planning 
and  curriculum  development/  and  the  remainder  spent  most  for 
various  other  activities. 

At  the  time  of  our  inquiry^  47  of  the  States  had  ex- 
;pended  less  than  $50/000  of^  Federal  funds  for  metric  educa- 
tion activities  since  1970.     Forty-flve^est irriated  they  had 
spent  less  than  $50/000  in  State  funds  on  metric  education 
since^l970.     Most  of  the  State  education  agencies  had  spent 
less  than  $10/000.  ' 

Eleven  of  the  agencies  reported  no  expenditures  of  Fed- 
eral funds  arid  eight  reported  no  expenditures  of  State  funds 
during  the  period.  ^ 
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'    U.S.  OFFICE  OF  EDUCATION  ACTIVITY 

The  Office  of  Education,  Departmexvt  of  Health,  Education, 
and  Welfare,  ♦has  beeij  involved  in  metric  education  since  1972. 
Programs  funded  by  the  Office  of  Education  have  been  designed 
to  develop  metric  education  instructional  materials  in  voca- 
tional, technical,  and  adult  education  and  teacher  training 
materials  for  people  with  sight  handicaps,  reading  difficul- 
ties, and  other  learning  deficiencies.     Other  funded  programs 
were  , directed  toward  developing  working  models  which  States 
•and  territories  could  use  in  the  transition  to  metric  educa- 
tion and  planning  how  the  Nation's  educational  institutions 
can  best  prepare  Americans  to  understand  and  use  metrics. 
Those  programs  were  supported  by  the  Office  of  Education  ' 
through  funds  not  specifically  appropriated  for  metric  edufea- 
tion--eleme:ntary,  technical,  adult,  and  research  .funds .  Leg- 
islation passed  in  August  1974,  however,  specifically  pro- 
vided for  metric  education  grants  in  fiscal  years  1976,  1977'*^ 
and  1978.     A  total  of  $6.3  million  was  appropriated^  for  this^ 
grant  program. 

Early  metric  "^education  projects  -  „ 

Five  major  metric  education  grants  were  awarded  by  the 
Office  of  Education  before  the  specific  metric  education  pro- 
gram, authorized  in  1974  to  begin  funding  projects  in  fiscal 
year  1976. 

Metrication  of  technical 
career  education      [  ~ 

Western  Michigan  University  was  awarded  a  grant  of 
$163,241  to  develop  teacjfie'r  ;  training  programs  and  materials 
for  metric  instruction  in  technical  career  education.  Manu- 
facturing companies  and  associations,  including  a  machine  tool 
company  involved  in  metric  products,  were  advisors  to  the 
project.     The  materials  developed  were  tested  in  125  colleges. 
Because  no  copyright  is,  involved,  these  materials  are  avail- 
able for  use  without  restriction.     The  program  was  begun  in^ 
1972  and  completed  in  1976. 


Metric  conversion  in 
vocational  education 


f  ■ 

Western  Michigan  University  directed  the  Conversion  in 
Vocational  Education  Program  parallel'  to  and  coordinated  with 
the  Metrication  of  Technical  Career  Education  Program.  This 
project,  howieVer , ,  was  to  develop  curriculum  analyses  for  edu- 
cation and  training  programs  in  manufacturing,  construction, 
business  and  office  practice,  and 'the  health  area.     M^a^or  em- 
phasis was  directed  toward  minority  groups.     Funding  bf 
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$98,&40;came  from  vocational  research  funds.     Business  Snd 
industry^  especially  manufacturing^  were  advisors.  ..^ 


Vocational y  technical ^  and  ;  ^ 

V  adult  education  ^    ^  :    ,  . 

In  June  1974' Ohio  State  University  was  awarded  a  3-year 
contract  for  the  development  -  and  utilization  of  metric  in- 
structional materials  in  vocational/  ;techriicalf  and  adult 
education.     The  objectives  were  to'  prepare 'an  annotated  bib-^ 
liography  of  metric  education  materials^  write  a  position 
paper  on  the  problems  and  issues  of  a  metric  education  pro- 
gram^ develop  instructional  packages ^  and  conduct  training 
workshops  for  teachers  in  each  of  the  10  Office  of  Education 
fegionsr    This  project^  completed  in  1977^  was  cofunded  with 
vocational  and  technical  education  curriculum  development  and 
adult  education  funds  totaling . $496 ^ 071 . 

Five-State  Consortium  on  , 
Metric  Education  . 

The  Five-State  Consortium  on  Metric  Education  was  com- 
prised of  the  States  of  California^  Deiaware^  Minnesota^ 
Mississippi^  and  North  Carolina.     With  North  Carolina  as  the 
administrative  State^  the  Consortium  set  out  in  July  1974  to 
develop  some  working  models  in  metric  education  which  other 
States  and  territories  could  use  in  transition  to  the  metric 
system. 

Each  State  was  assigned  major  responsibility  for  parts 
of  the  project  and  all  were! asked  to  develop  a  phased  plan 
for  metrication  within  their  respect ive  States .     Plans  were 
to  be  shared  with  all  States  as  a  means  of  advancing  national, 
metrication.     Funding  for  the  Five-State  Consortium  was 
$65f000  from  elementary  and  secondary  education  funds. 

■       ■       ...  .  '  ■  ■  i.      '■■ ,  >    ■     '  -  ■ 

Interstate  Consort ium  on 
Metric  Education 

The  Interstate  Consortium  on  Metric  Education  consisted 
of  representatives  of  28  States  and  territories  which  met  in 
1974  for  the  purpose  Qf  planning  how  the  Nation's  educational 
institutions  can  best  prepare  Americans  to  understand  and  use 
metrics.'   The  States  and  territories  selected  were  those  that 
have  centraliised  textbook  adoption  policies  because  they  have 
the  greatest  impact  on  textbook  content.     The  Consortium's  ef- 
forts were  directed  toward  guidel ineS|.f or  developing  effective 
instructional  materials  for  teachers^nd  pupils^  mounting  a 
public  awareness  program  to  support  the  schobl  effort/  and 
developing  suggestions  for  teacher  inservice  training.  Fund- 
ing for  this  project  was  $81^000.  ! 


24-11 

Slo 


The  Interstate  Consortium  recognized  that  the  use  of  ' 
customary  units  would  continue  in  the  United  States  for  an 
undetermined  period  of  time  and  that  the  two  ayatems  of  mea- 
surement would  exist  in  many  schools.     However,  tkey  antic^ 
ipated  that  special  needs  will  place  customary  uni^&  in  a 
different  role  and  that  they  Will  eventuailly  acquireX  sta- 
tus of  merely  historical  reference. 

The  Consortium  produced  a  report  containing  23  recom- 
mendation^    These  included  recommendations  that 

— for. matters  concerning  definition  of  units,  style/  and 
-spelling  in  the  international  System  of  Units,  tfle 
•  National  Bureau  of  Standards'  metric  system  guidtl 
;     (NBS-330)  and  industry's  metric  practice  guide  ('Kmerice 
society  for  Testing  and  Materials  publication  E380-72) 
be  used  in  preparation  of  instructional  materials; 

j        — conversions  be  avoided; 

-    — the  metric  system  be  taught  throughout  the  school 
curriculum; 

— metric  public  awareness  programs  precede  adoption  of 
metric  educational  materials; 

— January  1980  be  the  target  date  for  completion  of  ' 
transition  of  textbooks  and  other  instructional 
materials;  and  . 

/  — business,  industry,  and  other  organizations  be  in- • 

\  .formed  and  involved  in  transition. 

In  October  1974  a  committee  of  eight  members  met  with 
major  textbook  publishers  to  explain  the  recommendations  and 
answer  questions.     It  was  felt  that  by  alerting  publishers 
about  the  impending  change.to  metric,  they  would  be  better 
prepared  to  meet  requests  for  metric  education  materials.  '• 

Direct  assistance  for  metric  education 

On  August  21,  1974,  the  Congress  enacted  Public  Law 
93-380,  an  amendment  to  the  Elementary  and  Secondary  Education 
Act  of  1965.     Public  Law  93-380  was  the  first  act  to  authorize 
funds  specifically  for  metric  education.     In  section  403  of 
the  act  the  Congress  declares  that  it  is  the  policy  of  the 
United  States  to  encourage  educational  agencies  and  institu- 
tions, to  prepare  ^students  to  use  the  SI  metric  system  as  part 
of  the  regular  education  program.     This  statement  of  policy 
was  based  on  the  reasoning  that  (1)  the  metric  system  is  in  » 
general  use  in  industrially  developed  .nations,   (2)  increased 
use m  the  United  States  ,is  inevitable,  and  the  metric  system 
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will  become*  the  dominant  system  of  we^^ghts  ^nd  ineasures ^  and 
(3)  there  istno  existing  Federal  pro^pam  designed  to  teach 
children  to  u^e  the  metric  system^  and  such  a  program  is  . 
necessary  if  the  American  people  ar%  to  adapt  to  metric  use. 

This  legislation^  which  provided  ^or  metric  education^, 
was  part  of.  a. package  of  educational  amendments  which  also 
included  provisions  for  gifted  and,  taler^ed  students/  commu- 
nity schools^  career  education^  consumer' education ^  women's 
equity  in  educational  programs^,  and  arts  vin  educational  piro- 
grams.     The.  assertions  about  the  metric  system's  dominance 
and  inevitability  were  directed  to  the  educational  community 
to  "get  the  ^schools  going  in  teaching  metric.     Later  the  Met- 
ric Conversion  Act  of  1975)  which  established  a  much  broader 
policy  for  the  entire  Nation^  omitted  thes^  asset tions.  The 
1975  Act  and \its  legislative  history  show  the  national  policy 
is  not  to  prefer  one  system  over  the  other  but  to  provide  for 
either  to  be  predominant  on  the  basis  of  the>voluntary  actions 
of  those  affedted. 

As  provided  by  the  1974  Education  Amendments  Ac't^  the 
Conunissioner  of  Education  is  responsible  for  impJLementihg  a 
program  of  gralnts  and  contracts  in  order  to  encourage  insti- 
tutes of  higher  eclucation;  State  and  local  education  agencies; 
and  other  public  ^nd  private  nonprofit  agencies/  organizations 
and  institutions  tcJ  prepare  students  to  use  ,the  metric  system. 
-The  Commissioner  was  authorized  $10  millidn  for  each  of  the  ^ 
3  fiscal  years  ending  before  July  1978.     Actual  funding^  how- 
ever amounted  to\ approximately  $2.1  million  for  e^ch  of  the 
3  years .  ^-^^^  -  '  .        'I:  ' 

The  manager  of  the  Metric  Education  Program  told  us  .that 
his  experience  in  implementing  this  program  has  shoWn  that 
sqhool  administrators  have  discovered  that  introducing  metric 
education  in^  schools  will  require  higher  expenditure^  than ^ 
expected.     Specif ic  cost  figure's  were  not  prbyided.    'He  said 
that  sufficient  resources  are  not  being  given  l^to  schoipl  dis- 
l-rictSf  and  many  metric  programs  are  in  danger' pf  beii^g  aban- 
•doned.     A  Vocational  Education  official  with  the  U.S.  Office 
of  Education  stated  that  there  will  be  costs  iri^volved  in 
acquiring  new  equipment  and  in  converting  e'xisting  equipment 
used  in  Vocational  edlucation  programs. 

A  Metric  Education  Program  staff  was  established^  and  72 
grantswere  awarded  in  fiscal  year  1976.     Twenty-^wo  were..  ' 
awarded  to  State  education  departments;  14^  tp  local  school 
districts;  28^  to  colleges'  and  universities;  and  8<^^  to  nohpro- 
fit  public  and  private  institutions.     Seventy-f  ive^grants  Wre 
made  in  fiscal  year  1977— 6^  to  State  education  departments;'  ; 
34,  to  local  school  districts;  27,  to  colleges  and  univers%-.. 
tie.s;^nd  8,  to  nonprofit  institutions.     Six'"^y-six  grants    >,  .^ 


were  made  in  fiscal  year  1978— -2/  to  State  education 
departments;  38^  to  local. school  districts;  20/  to  colleges 
and  universities;  and  6,  to  nonprofit  institutions*.  . 

The  overwhelming  majority  of  the  projects  funded  were  ; 
planned  to  train  te&chers.  Grants  were  made  to  thre^cdnso/ 
tia  of/  States.  Two  of  these  projects  trained  teaoiieT^  to  f 
function  as  leaders  to  train  other  teachers  in  theit  commun- 
i|:ies>  while  the  other  develbped  curriculum  guidelines  and 
materials  through  an  inter  state  planning  council, composed  of 
representatives  from  each  State's  department  of  education. 
A  total^  of  22.  States  participated  in  these  consortia. 

The  American  Institutes  for  Research  in  Palo  Alto,;  Cali- 
fornia^ received  Office  of  Education  grants  of  $165,004  in 
fiscal  year  1976  and  $72,054  in  fiscal  year  1977  to  provide - 
metric  education  technical  support  to  all  other  grantees.  * 
Among  other  services,  they  established  a tolliEr ee_numbex  to 
handle  calls  from  "grantees  all  over  the  country  and  provided 
consultants  to  handle  onsite  problems  when  necessary.  . 


A  METRIC  EDUCATION  PROGRAM  GRANT  HELPED  NORTH  CAROLINA 
TEACHERS  LEARN  TO  TEACH  METRIC. 

^  PHOTO  COURTESY  OF  JAMES  BARRINGER.  SALISBURY  POST 
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Under  an  interagency  agrN^ementr  NBS  was  provi:^d  $35^000 
for 'training  State  weights  and  measures  of  f  icers^ '  ji*e  question 
whether  this  ^contract  was  con^^istent  with  the  inteftt  of  the 
Educational  Xmendraents/  which  Was  to  support  activities  to 
prepare,  students  to  .  use  the  ihetric  system. 

Public  infbrmation  program 


[n.  August  1976  the  Office  o|.  Public  Affairs  of  |::'he  Office 
ication  in 'cooperation  with^the  Metric  Education.. Program 


Ii 

of  Education  in 'cooperation  with^the  Me^tric  Educat ion  .Progi 
mounted  a  radio-television  publijcwinf ormation  campaign.  The 
objective  was  to  provide  information  to  'the  public  about  the 
metric  systfem/  and  to  help^dispelHhe  pujblic  •  s,  fear  of  metrics 
by  attempting  to  show  people  that^the  metric  system  is  easiei: 
to  use  than  customary,,    ItValso  podnted  out  that  the  United 
States  is  the  only  industrj!^li2ed|fNat ion  not  committed  to 
the  metric  system.     The  carfl<S?Jaign^^^  10  America^"  included 

public  service  spots  for  radio' 3Hg^)^leVision  and  a  poster 

Ihe  metric  system.  Varia- 
tions of  the  spofts  were  mad^to^'i^^eal  to  low-literacy  adults^ 
children  not  receiving  metrip  inq^t-Suciion.  in  schools^  teachers^ 
and  adults  with  at ,  least  a  hj^gli  s6nt)ol  education • 


Spots  were  developed  and  diafcributed  under  contract  at 
a  cost  of  about  $63/000.     Th.ree  .Mndred  and  'fifty  televisi^o^n 
stations  and  1  / 267  radio  statipn-s^agfeed  to  air  the  spots  at 
no  charge.     The  Office  ot  Education  ?iad  120^000  posters  printed 
at  a  cost  of  about  $36/000^-  As ^bf  Marcb  1978/  these  posters 
had  been  maifled  to  requestdife  a€5,a  ,ccJst  of  about^  $43^000.  '•'^he 
Office  had  received  requests-  for  ;1^0/ 000  additibnal  popsters. 

We  noticed  that  the  letter  ^^i^ the  U.S.  Commissioner  jd^ 
Education  to  radio  and  tdlM^visiorig^tgtions  requesting  their^  ' 
support  states,  in  error  th^ti  "The^ation^il  Metric  Convers^ioh 
Act  of  1975  provides  fpr..*voluntary  changeover  within  a  lO-jear 
timeframe."    This  type  :<fi^,  St.§^  contributes  to  one  of  tjfie  • 

misunderstandings  of  *  the^m€|fe^^         that  we  have,  noted.  ^ 
do  not  understand  that  thei^  lis  no  time  limit  provided  for,' in 
the  act  IIKdf  in  fact/  there  is  no  national  policy  to  convert. 


THE  NATIONAL  INSTITUTE  OF  EDUCATION 

■      ■  ■  ■  .  ■      .    ■  ^.  ^ 

The  National  Institute  of  Education/  which  was  created  by 
the  Congress  in  1972  "to  help  solve  or  alleviate"  critical 
probleigs  of  American  education  through  research  and  developf 
ment/  initially  funded  two  projects  in  metric  education  re- 
search.    "Going  Metric/"  dated  1974/  took  a  superficial  look 

ocn€r^cwuiiGries-*^aftideu"ivin§Qdiu|^il4w  feea!canu7"RQ5f iiaiii/ sobuw 
Africa/  and  Canada.     In  1975  "Metric  Inservice' Teacher  Train- 
ing:    Learning  from  the  English  and  Australian  Experience" 
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specifically  reviewed  the  inservice  teacher  training  programs 
of  England  and  Australia  to  determine  their  applicability  in 
the  united  States.     Both  were  done  under  contract  with  the 
'American  Institutes  for  Research  for  $25,000  and  $23,000, 
respectively.     Both  reports  were  made  available  to  the  public. 

"Going~Metric"  identified  three  needs  for  successful  con- 
version: (1)  broad  scale' involvement  of  all  major  elements  in 
early  planning,  (2)  committed  government  policy  and  firm  sched- 
ules, and  (3)  continued  communication  and  coordination. 

"Metric  Inservice  Teacher  Training"  emphasizes  that  the 
decentralized  nature  of  America  s  educational  system  makes  a 
coordinated,  well-planned,  teacher  training  strategy  absolute- 
ly necessary. 

The  National  Institute  later  funded  two-  additional  metric 
projects.     In  1976  David  Nero  and  Associates  were  granted^ 
$60,000  to  irfrform  a  metric  needs  assessment  by  surveying  50. 
State  and.  6  terr  itor  ial 'departments  of  education  and  a  sampl- 
ing  of.  teachers  colleg'es  to  find  out  what  is  required  in  the 
way- of  preservice  and  inservice  education  of  teachers  and  what 
materials  are  needed  to  conduct  metric  courses.     In  March  1977 
the  American  Institutes  for  Research  was'  granted  $50,000  to 
conduct  a  study  of  the  education  .agencies  of  seven  Canadian 
provinces'  to  identify  the  successes  and  failures  encountered 
in  metric  educational  implementation.     Both  studi-es  are  sched- 
uled for  completion  by  the  spring  of  1978 .»  Findings  will  be  ' 
sent  to  the  U..S.  Metric  Board  and  disseminated  to  State  and 
local  education  agencies  to  assist  these  bodies  in  making 
decisions  about  metric  education.       ,  ^ 

STATE  EDUCATION  ACTIVITIES 

We  visited  the  State  education  agencies'of  Califp:tnia, 
Georgia,  Maryland,  Minnesota,  Ohio,  and  Pennsylvania  \o  get  ^ 
more  detailed  information  on  the  status  of  metric  education 
activities.     Metric  education  activities  were  at  varying 
levels  in  each  State.    Although  metric  instruction  was  well 
advanced  in  the  classrooms  of- Maryland,  most  of  the  others 
were  at  various  levels  of  teacher  training. 

All  of  the  States'we  visited  are  receiving  Federal  met^ 
ric  education  funds.  In  fis6al  year  1976,  14  grants  to  StJl 
education  agencies,  local  education  agencies,  nonprofit  9r-^ 
ganizations,  and  colleges  in  the  six  States  totaled  more'than 
$500,0^0.     In  fiscal  year  1977,  12  grants  totaled  $327,000. 

The  Minnesota  State  education  department  was  operating 
under  a  firm  statute  by  the  legislature  that  the  State  would 
begin  "the  gradual  but  deliberate  implementation  of  the  metric 
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system  of  weightsllknd  measures The  act  specifically 
authorized  the  Corrimis'sioner  of  Education^  along  with  the 
Commissioner  of  Administration,-  to  develop  and  intfjliement  a 
plan  of  public  education  in  ;the  metric  system.     Thi^  act, 
passed  in  1974 ,  anticipated  that  the  U.S.  Congress  would  pass 
a  metric  conversion  act.  providing  for  a  predominantly  metric 
America.     The  other  States'  moves  toward  metric  instruction 
were  motivated  byWhe  chief  State  school  officer  or  the  State 
^ard  of  education.  , 

California^  Maryland^  and  Minnesota  have  set  target  dates, 
for  accomplishing  conversion  in  public  schools.     In  Maryland 
1980  will  be  the  da'te  when  the  metric  system  will  be  predomi- 
nantly used  in  all  instructional  areas .     In\Minnesota  1983  is 
the  target  date  when  90  percent  of  the  State's  teachers  ^ill 
be  teaching  customary  measure  only  incidentally.  *CalifoVnia 
has  established  1988  as  the  year  when  graduating  high> school 
students  will  have  had  metric  education  in  all  grades^  kinder- 
garten through  high  school^  and  1978  as  the  year  when  spme 
metric  would  be  taught  in  all  grades.  v 

Except  for  the  costs  of  training  teachers^  most  States 
felt  that  metric  education  will  increase  educational  costs 
only  slightly.     If  planned  well/  textbooks  with  necessary  met- 
ric content  can  be  brought  in  within  normal  turnover  periods. 
The  same  Holds  true  for'  rulers ^  volume  measures /  scales ^  and 
other  teaching  aids.     Teachers  are  also  urged  to  supplement 
.commercial  materials  with  weights  and  measures  made  of  easily 
obtained  everyday  materials^  such  as  coins/  stones^  paper 
cups,  and  the  like.  ^ 

Some  problems  of  the  States 

In  Georgia  we  were  told  by  a  State  official  that  no  tar- 
get dates  have  been  set  because  they  cannot  foresee  a  time 
•when  customary  measurement  will  not  be  needed.     The  official 
said  that  schools  must  teach  what  students  need.    To  gear  the 
school  to  all-metric  instruction  is  impractical Even  if  the 
United  States  makes  a  firm  commitment  to  go  metriCr  educators 
must  coordinate  the  balance  between  customary  and  metric  in- 
struction with  the  pace  of  change  in  industry.    According  to 
the  official/  when  the  student  is  really  confronted  with  metric 
in  industry/  the  store,  and  other  places,  metric  can  be  taught 
exclusively  with  customary  left  to  be  taught  incidentally. 

Although  target  ddtes  have  been  set,  an  official  in  Cali- 
fornia said  that  the  Federal  Government  must  exercise  more, 
leadership  ^f  we  are  to  convert  successfully.     Resistance  to 
conversion  is  aggravated  because  metrics  are  not  seen  in  such  . 


If 


places,  as  the  supermarket^  the  drug  store^  and  the  gas  station. 
Even  in  the  dual  labeling  on  some  packages^  the  metric  units 
are  of  ten  .incorrect .     Either  view~"Educators  must  begin  now 
to  prepare  students  for  a  metric  world"  or  ''There,  is  no 
rush  to  change  students  to  metric  thinking" — could  be  true/ 
Leadership  is  needed  very  soon  to  hel^p  us  decide  which  of 
•these  views  should  influence  educators.     This  official  also 
thinks  that  the  Metric  Conversion  Act  is  too  permissive. 

In  one  State  we  were  told  that  interest  in  metric  edu- 
cation^^ neither  hii^h  among  school  administrators  nor  among  the 
classroDTTs4:eachers  who  will  ultimately  determine  the  success 
or  failure  of  met^t^c  education. 

One  problem  faced  by  five  of  the  States  was  that  although 
the  State  department  exercises  leadership  in  conversion  to 
metric  education^  the  local  school  districts  make  their  own 
decisions  abou,t  teaching  metric.     There  are  about  2^800  school 
districts  in  the  six  States  we  visited^,  representing  about 
12.6  million  students  in  grades  kindergarten  through  12. 
Three  of ^ the  States  have  a  mathematics  curriculum  developed 
by  the  State  education  department/  but  these  are  only  sugges- 
tive guides  from  which •  school  districts  may  cjjavelop  their  own 
curriculum.  .  The  other  States  did  not  have  ao State-developed 
curriculum.*    Therefore^  except  for  Minnesota r 'whose  metric  pro- 
gram >is  reinforced  by  legislation,  there  are  no  controls  to  ' 
ensure  that  metric  measurement  will  be  taught.     Most  .felt  that 
stronger  Federal  legislation  is  necessary  to  influence  State 
education  laws,  | 

HIGHER  EDUCATION 

University  schools  of  education  and  teachers  colleges 
have  begun  to  train  teachers  to  use  and  teach  the  metric  sys- 
tem.    Some  of  these  have  been  assisted  with  funds  granted  by 
the  U.s;  Oftice  of  Education 's  Metric  Education  Program. 
During  fisc^  years  1976,  1977,  and  1978,  75  grants  totaling 
more  than  $2' million  w^ere  awarded  to  institutions  of  higher 
learning.     Most  of  the-ihstitutions •  projects  were  for  educa- 
tion of  teachers.     Many  of  the  teacher . training  institutiorre 
we  contacted  were  conducting  metric  workshops  in  nearby  school 
districts  or  inservice  college  credit  courses  on  campus. 


Two  university  schools  of  Education  we  contacted  have- 
made  metric  instruction  a  required  part  of  the  preservice 
courises  in  elementary  and  secQ^ndary  mathematics .     One  of  these 
schools  also  requires  the '^stjider^s  to  include  metric  as  part 
,of  their  practice  teacfhing  In  at  classrooms .     The  offi- 

cial directing  the  program  sa^^§^at  •  this  not  only  gave  the  . 

-       . "       •  '    :     %  •      ■  •  •  .•:  ■ 
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students  practice/  but  gave  confidence  to  the  regular 
classroom  teachers  who  were  generally  insecure  about  their 
competence  in  teaching  metric. 

'     ■  <  '  ■  • 

The  American  Society  for  Engineer ing  Education  is  en- 
couraging conversion  to  metric  instruction  in  university 
schools  of  engineering.     In  June  1977  the  Society's  Metrica- 
tion, Coordination  Committee  passed  a  resolution  stating  that 
metrication  is  important  to  the  present  and  future  welfare 
of  the  United  States  and  urging  the  President  and  the  Congress 
to  exercise  leadership  to  prevent  delays  in  national  conver- 
sion.. The^y -suggested  that  the  Congress  use  the  metric  system 
in  the  wording  of  its  laws  and  also  take  appropriate  action 
to  modify  existing  laws  that  may  preclude  use  of  the  system. 

Cpmmittee  members  told  us  that  the  Sdciety  is  trying  to 
draft  policies  urging  engineering  schools  to  convert  to  at 
least  dual  instruction.     They  would  like  as  many  textbooks 
and  as  much  l^^ratory  equipment  as  possible  to  be  converted. 

,    Prof essors  in  schools  of  engineering  told  us  they  are^ 
;for  the  most  part^  increasing  the  use  of  metric  in  their 
courses  as  textbooks  become  available  and  laboratory  equip- 
:men|;,^Pfiii  b.e  secured  or/conver ted .     Textbooks  with  exercises 
iW'^fm^tric  have  been  a^p^^oblem  but  are  now  becoming  more 
available.     Most  are  dual^  but  some  are  all  metric.  (Thermo- 
dynamics and  Heat  Transfer  are  subjects  which  now  have  good 
all-metric,  textbooks »^^) 

Professors  we  i^ter\^iewed  said  that  the  difficulties  of 
using  metric  in  engineer ing  courses  may  vary  with  the  subject 
matter  of  the  course.     Much  of  electrical  engineering  has 
:^ways  been  metriCf/ although  transformer  design  is  basically 
customary.     Mechanical  engineer ing  has  used  metric  and  custo- 
mary.    Civil  engineering^  petroleum^  and  geological  engineer- 
.ing  are  basically  ^ustomary.  - 

Several  professors  said  they  have  found  that  an  hour  or 
.  two  introduction  lio  metric  measurement  is  all  the  time  needed 
to  devote  exclusively  to  the  system.     Students  increase  their 
metric  measurement  skills  as  they  learn  the  subject.    One  sai 
that  sincie  students  have  , begun  using  metric/  the"  errors  made^ 
in  simply  converting  from  one  customary  unit  to  another ^ 
(inches  to  feet/  feet  to  yardS/  etc.)  have  been  eliminated.^ 
Now/  because  of  -tljlf "^siihplicity  and  logic  o^the  metric  system^ 
students  can  concentrate  more  on  course  concepts. 

-        One  engineer ing  school  requires  that  all  theses  for  Ph. D 
and  masters  degrees  use  metric  as  the  primary  system  followed 
by  cus^tomary  in  parentheses.     Another  school  require^  metric 
only  in  all  term  papers. 

■    .  ■  . 
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Undergraduate  college  courses,  especially  in  the  basic 
sciences  (chemistry,  physics,  biology)  and  mathematics,  and 
home  economics,  are  increasing  use  of  the  SI  -metric  system. 
Metric  is  not  taught  as  a  seperate  mathematics  subject,  such 
as  statistics,  but  the  system's  vocabulary  and  units  are  in- 
troduced and  used  where  appropriate.     Although  many  courses 
in  science  have  always  used  some  metric,  it  has  not  in  many 
cases  been  SI.     in  these  cases  the  system  is  being  updated. 
The  course  in  introductory  physics  at  one  school  we  contacted 
uses  all  SI  metric.  .  One  university  metricatidB  chairman  said 
what  the  students  le'arn  about  metric  in  coi-e  undergraduate 
courses  is  sufficient  background  for  more  specialized  use  of 
the  system  in  graduate  schools  of  engineering,  architecture, 
medicine,  and  the  like.  ,  ' 

Some  unaversities  in  their  continuing  education  programs 
have  offered  metric  education  to  groups  such  as  nurses,  exec- 
utives and  workers  in  industry,  small  businessmen,  alumni, 
and  others.     One  small  southern  university  has  trained  about 
150  nurses,  technicians,  dieticians,- and  maintenance  person- 
nel at  the  nearby  Veteran's  Administration  hospital  'and  the 
municipal  hospital.     The  courses,  which  ranged  from '3  to  10 
hours,  emphasized  the  relation^ip  of  metric  to  the- materials 
and  equipment  used  by  the  wor.keTS.     Another  large  university 
has  initiated  a  telephone  hookup  which  can  be  used  along  with 
slides  and  other  materials  to  give  metric  training  to  remote 
groups  of  learners—mainly  groups  of  nurses.     We  talked  to 
two  universities  which  have  included  metric  in  tlieir  agricul- 
tural ^extension  courses. 

We  noted  strong  acceptance  of  metric  among  the  college 
instructors  we  interviewed. .  They  felt  that  the  system  is 
logical,  simple,  and  does  not  require  difficult  conversions 
within  the  system  as  does  customary.     There  was  some  concern, 
however,  that  the  Nation  will  not  be  metricated  for  a  long 
time.     Onfe  professor  said  that  national  conversion  will  be 
slow  because  many  of  the  decisions  which  will  influence  its 
progress  will  be  made  by  those  who  have  not  been  given  suffi- 
cient reasons  to'change.     He  mentioned  small  businessmen  as 
an  example.    Another  stated  that  the  beauty  and  logic  of  the 
system  is  no^t  enough  to  sell  it.     We  need  national  commitment 
and  marketing  people  to  promote  >it. 

EDUCATIONAL  MATERIALS 

We  visited  the  National  Council  of  Teachers  of  Mathema- 
tics Teacher/Learning  Center  at  Reston,  Virginia,  .to  examine 
metric  instructional  aids.     The  collection  on  display  there 
is  one  of  the  largest  in  the  country.     We  found  that  there  is 
no  shortag-fe  of  materials  on  the  market.     In  addition  to  the 
textbooks  ahd  workbooks,  there  were  kits,  games,  manipulative 
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aids,  films  and  filmstrips,  charts  and  posters,  slides, 
transparancies ,  and  records.     Some  were  produced  in  the  United 
Kixigdom  and  Canada.     These  teaching  aids  were  provided  by  yen- 
dors  for  display  purposes  and  ranged  through  all  teaching 
levels,  primary  through  postsecondary . 

V  As  a  service  to  schools  and  parents,  the  Council  has 
compiled  a  guide  to  the  suppliers  of  metric  materials.  Ma- 
terials are  listed  by  producer,  kind  of  material,  and  edu- 
cational level.     No  effort  has  been  made  to  evaluate  the 
materials  because  the  Council  does  not  endorse  commercial 
products.     We  could  see  that  quality  ranged  from  very  poor 
to  excellent  in  terms  o'f  construction,  treatment  of  metric 
units,  and  durability. 

CONCLUSIONS 

The  1974  Education  Amendments  Act  which  provided  for 
metric  education/  was  part  of  a  package  of  .*^gducat ional  amend- 
ments which  also  included  provisions  for  gifted  and  talented 
students,  community  schools,  career  education,  consumer  educa- 
tion, women's  equity  in  educational  programs,  and  arts  in 
educational  programs.     The  assert ions  about  the  metric  sys- 
tem's dominance  and  inevitability  were  directed  to  the  edu- 
cational community  to  get  the  schools  going  in  teaching  mebric 
Later  the  Metric  Conversion  Act  of  1975,  ^hich  establ ished  a 
much  broader  policy  for  the  entire  Nation,  omitted  these 
assertions.     The  1975  Act  and  its  legislative  history  show  the 
national  policy  is  not  to  prefer  one  system  oyer  the  other  but 
to  provide  for  either  to  be  predominant  on  the  basis  of  the 
voluntary  actions  of  those  affected.     Under  the  Educational 
Amendments  the  Government  aPPM^s  to  be  an  advocate  of  metric 
conversion  while  no  such  inteiTC . i$  expressed  in  the  Metric 
Conversion  Act  which  established  the  national  policy. 

Urged  -by  the  Educational  Amendments/which  also  provide 
funding,  it  appears  that  the  educational  community  is  working 
to  prepare  students  for  an  "inevitably  predominant  metric 
system"  that  depends  on  voluntary  metrication  by  other  sec- 
tors— industry,  transportation,  sports,  merchandising,  con- 
struction, medicine,  and  others. 

•  ■ 

There  is  no  assurance  that  these  other  sectors  will  cause 
metric  measurement  to  be  predominant  in  day-to-day  activi- 
ties—at the  store,  the  gas  station,  in  recreation,  traveling 
the  highways,  and  at  work—by  the  mid-1980s  when  many  States 
expect  to  have  achieved  metric  predominance  in  instructional 
programs.     We  believe  the  "inevitability  of  metric  conversion" 
of  the  United  States  assumed  in  the  Educational  Amendments 
is  not  a  certainty^ 'without  a  firm.  Government  commitment. 
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The  issue  of  timing  metric  e<3ucation  was  well  summarized 
by  the  Director  of  the  Office  of  Education's  Metric  Education- 
Program  who  stated:  1/'  • 

"What  the  schools  do  and.  when  will  depend  uoon 
how  fast  other  sectors  of  society  move.  Teachers 
who  switch  to  international  units  may  find  they  are 
beating  their  headts  against  a  stone  wall  if  their 
students  have  to  deal  in  pounds,  feet,  and  quarts 
everywhere  but  in  school. 

'•Our  main  job  is  to  teach  students  the  concepts 
of  measurement  and  standards  regardless  of  units. 
But  it  could  be  terribly  confusing  for  young  children 
to  be  faced  with  metric  units  in  one  class  and  cus- 
tomary units  in  another,  or  to  work  in  metric  in 
school  and  see  and  hear  nothing  but  customary  units 
-  at  home,  on  TV,  and  in  the  stores." 

Some  State  and  local  educators  are  preparing  to  teach 
metric.     Wany  other  sectors,  however,  don.'t  know  if  or  Vhen 
they  should  convert.    When  or  if  the  need  for  metric  education 
as  the  predominant  system  will  arise,  no  one  knows.  Timing 
then,  IS  an  issue  which  needs  to  be  carefully  coordinated. 

Since  1'972  about  $7.3  million  has  been  expended  by  the 
Office  of  Education  and  the  National  Instituteof  Education 
to  support  metric  education.  We  know  that  education  should 
precede  usage.  However,  students  shouXd  have  opportunities 
to  use  metric  skills  to  reinforce  learning  and  prevent  for- 
getting. It  IS  possible  that  Federal  funds,  as  well  as  state 
and  local  funds,  are  being  prematurely  expended  to  attain  a 
goal  which  has  not  been  yet  established  and  is  not  likely  to 
be  achieved  for  some  years. 

•        It  appears  that  before  additional  funds  for  metric  edu- 
cation are  considered,  the  education  effort  should  be  exa- 
mined and  put  into  phase  with  whatever  metrication  plans 
and  efforts  exist  in  industry.  Government,  recreation,  mer- 
chandising, and  other  sectors. 


1/  '  The  Inevitable  Metric  Advance,"  by  Richard  Elwell 
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RECOMMENDATION  TO  THE  CHAIRMAN,  U.S. 
METRIC  BOARD 

— ^ — ' —        ■  ■  ; 

We  recommend  that  the  Chairman  ensure  that  State  educa- 
tion agencies  and  the  U.S.  Office  of  Education  coitdinate 
'the  timing  of  metric' conversion  in  education.     This  is  needed 
so  that  metric  instruction  in  schools  will  be  in  phase  with 
the  needs  of  the  Nation  in  order  that  time,  effort^  and  money 
will  not'  be  expended  .to  develop  and  teach  a  predominantly 
metric  program  to  students  for  a  still  nonmetric  society . 
Educators  must  be  reminded ; that  U.S.  policy  at  this  time  is 
voluntary  which  includes  tt^e  option  not  to  convert. 

, RECOMMENDATION  TO  THE  SECRETARY  OF 
HEALTH y   EDUCATION/  AND  WELFARE 

We  recommend  that  the  Office  of  Educ^ation  be. directed  to 
clarify^its. publications  and  other  communications  regarding 
metric  education  to  show  that  the  U.S.  policy  is  one  of  volun- 
tary conversion  and  includes  the  option  not  to  ponvert.  It 
should  also  encourage  schools  to  time  their  progress  to  pre- 
dominantly metric  instruction  to  conform  tp  the  conversion 
trends  of  industry/  government/  an?3  other^ectors  in  the  com- 
munities where  students  will  live  and  work. 


# 
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0.  8.  GEHEBAL  iCCOnmZHG  OFPICS 


Itotrlo  ItMdc  ]^XQfl  -v 
Baxrwy  of  Mttrio  Btofttlon 


Pl«aM  taammr  madh  of  tbs  follovtxiff  qpsttiona  ■ 
M  fteklor  and  oo^pUt^lj  u  poaalbla,    Vt  ar« 
latazMtad  in  jcnr  Tlev*  nbathar  or  ziot  jou  oonal- 
dar  jouzMlf  MM  kBovl«d«iabl«  u  joa  would  lib*. 
BasponMt  on  otter' ■  Tlev*  naed  not  ba  foxnal 
•oxrajr  of  thalr  opiniona. 

Ibara  la  apaoa  at  tha  and  of  the  ^itlonnalra 
for  aoj  ooMBanta  you  raagr  vlah  to  aaka  oonoaznlns  tha 
qi3aatlonnAlxa»  or  aagr  othar  ralatad  toploa, 

Sba  quaatloonaixa  la  im^red  onl^r  to  pazmlt 
Mm  to  dal«t«  Tom  a^naor'a  naa^  tm  our  Uat  vfaan 
va  zvoalTa  your  oooplatad  qpaatloottftlra  and  tfaua 
•void  aandlnff  you  an  unnaoeaauQr  follovup  xaq:uaat. 


A.    Ganaral  Infomationi 


1.    What  la  tha  appzozlaAta  atudant .  population  In 
your  atate  for  eaoh  of  tha  follovlncr  gxada 
«roupln«a?    (Pleaaa  fill  In  the  blonka.) 

Publlo  achoola  K  -  12  ■  x 


Prlvata  and  paxoohikL,  adhoola        12  J. 


2«  <Uhat  la  tha  ^iproxlmate  nunbar  of  Individual 
Bohool  dlatzLota  In  your  atate?    (Pleaaa  fUl 
In  tha  blank.) 


Doea  your  state  have  a  matheoiatlos  ourrioulum 
daraloped  by  tha  atate  education  agency? . 
(Fleaae  cheok  one.) 

/     7  Yea 

/     /  K6— If  "no",  aidp  to  quaatlon  5. 


^   .     /     i*.    Which  of  tha  atateaanta  below  beat  charaotexlEea 

■■■•'—^         '   ?wir  atate  mathanatloa  curriculum?  (Please 

oheok  one,} 

"^J-^x^t  '   *  /     I  A  ourrlculua  auggaatin^  guldellnea  from 

i^oh  achool  dlatrlota  may  develop  their  ' 
own  ourxloulian, 

t    .(        )   ■ 

CAraa  ooia)  (Rubber)  /     /  A  ourrlo\a»  aattinff  forth  zaqulzenenta 

tdiloh  must  be  tau^t  tmlfoxoly  thzoug^ut 
f     tha  aiate.  ' 

/     /  Other  (Pleaae  apeollir)  


6 

r 
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5*       lAttt  piffti  of  TOOT  9UU*9  idaoatlon  ijitc 
'  ootsXd  tb*  atat*  •doofttloa  a^raox 

(I1«Am  ofa*ok  all  that  wljr«)   

/  7»boa 

Poblio  aohoola,  X  -  12 
/    /  PzlTati  axid  pazoohlal  ■ohooli,  K  -  12* 
/     7  OUMr  (FliaM  iptolfy)  


B.    fbdarml/Stata  Umw  and  Foliol.a 

.6.  Uiat  ia  TOOT  .i^ndantandlja^  of  tha  national 
polloy  oonoaminff  ooamrtlnff  to  the  oetzio 
•yatasT   (Ilaaaa  ohack  ona.) 

^  /     /  Hb  atatad  national  poUoy 

t>    /  lfuidatoz7  oooraxalon'  ylthln  10  7«axa 

/-    /  'fWdaxal  oooxdlnatlbn  and  plaxmlng  of 
voluntaaqr  oonraxalon 

/     /  A  Bandatoigrt  gradual  oonvaxalon 
(l.a;^  Bora  tlian  10  yaaza) 

/     /  Bb  oonvataloo^ 

/     /  Don't  know 

/     /  Othar  (Flaaaa  apaolfy)  
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0.    BuPDorfe/QtmQaitl/m  to  MttxAo  Oofwaralon 


8.   Vbat  la  7^  tndaratandlac  of  your  Stata 
■duoatloci  acazKqr*!  opinion  ooaoaxnlaf  tba 
Thltad  atataa*  oonraxalon  to  tba  natxlo  ayataaT 
(flaaaa  obaok  ona.) 

/     /  9tron|^  aupport  ♦ 
/    /  Soaavhat  aopport 
•/     /  Tfadaoldad  (tha  aganoy) 
/     /  Soaavhat  oppoaa 
/     /  Stxonglor' oppoaa 
/     /  Bb  baala  to  ^udge 


9«  Jrihloh  atatanaht  balov  would  you  faal  aoat 
naarly  azpxaaaoa  the  aantlnant  of  aoat  of  tha 
taaohaxa  In  your  Stata?    (flaaaa  ohack  ona.) 

/     /  Taaohlng  matzlo  la  a  vaata  of  tlna 
baoauaa  tha  Ihltad  Stataa  la  a 
pxadoanlnataly  j^ooHDatxlo  oountzy. 

/     /  Slnoa  tha  U.S.A.* a  oonvaralon  to  aatzlo 
la  Inarltabla,  wb  muat  bagln  nov  to  ' 
taaoh  oatrlo  aa  tba  pradoolnant  ayatam 
of  *^«iku:aoant . 

/     /      naad^  to  eatabUah  a  balanoa  batmen 
ouatooaa^y  and  matzlo  Inatruotlon  beoauaa 
'  our  oountzy  will  ba  ualn^^  both  klnda  of 
meaaursa  for  a  loo^  tlna. 

/     /  Other  (Flaaae  apaolfy)   


7.    If  natrlo  oonvaralon  ooourat  which  of  tha 
f ollowliv:  rolaa  f  If  any^  ahould  tha  Fedaxml 
-  govazsaent  aaama?   (naaaa  ohack  all  that 

/     /  Flan  the  ovazall  oonvaralon 

.  ^  /  ^  /  Cooxdlnata  aotlvltlaa 

/~7  latabUah  tazgat  dataa  ^ 
*  /     /  Cotnaal  and  adrlaa  Intaraatad  partlea 
/     /  Laglalata  tha  oonvaraion  prooaaa 
/     /  )WC8  oonvaralon  naadatozy 
/     /  Bif oroa  tha  oonvaralon  prooaaa 
/     /  Othar  (Flaaaa  apaolfy)   

/  /  Xona  of  tha  abcva 
/     /  Ko  baala  to  Judge 


D.   Heaaureaent  Bduoatlon  BdIIct 

10.  -  Vhlch  atatemant  balov  aoat  naarly  axpraaaaa  your 
State  eduoatlon  agenoy*a  policy  about  aaaauza- 
aent  Inatruotlon?   (Fleaaa  check  one.) 

/     /  Taaoh  ouatoaaxy  aeaauraaent  onlyt  exoapt 
In  aooa  aolenoa  and  vocational  and  tech-  . 
nloal  aobjacta  vhan  needed  ^ 

/     /  Teaoh  ouatoaaiy  aeacureaent  aa  tha  baalc 
ayaten  In  all  gradee  and  aubjecte  with 
olnor  Inatruotlon  In  aetzlo 

/     /  Teaoh  WBtooMS^  toad  aetrlc  neaauzaaent  with 
equal  eophaale  In  all  gzadae  and  aubjecta 

/     /  Teaoh  aetzlo  aeaauraaent  aa  the  baalc 
ayataa  In  all  gradea  and  aubjecte  .with 
Blnor  Inatruotlon  In  cuatoaa37 

/     /  Teaoh  aetrlc  aeaauraaent  only  In  all 
gradea  and  aubjaote 

/     /  Teaoh  oxiatoaaiy  aeaauraaent  aa  tha  baalc 
ayatea  In  tha  elemwntaTy  gradea  and' aetrlc 
aeaaureeent  aa  tha  baalc  ayatea  at 
\2pper  gradi  lavele 

/     /  Other  (Fleaaa  apeolfy)  
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Uiat  psorld«d  tba  B«Jor  aotiTation  to  th«  ■■t«b- 
liateMit  of  tb«  Stat«  •duoatioa  a^noy*!  poller 
on  ptMurmat  •dooatlon?   (FlasM  ohMk  oiw«) 

/     /  Action  Iqr'Stftti  li«liUtu» 

L—l  iotlon  t«Iun  by  St«t«  boazd  of  •(hibatlon 

D»olilon  made  by  St«ta  •  govtznor 

L—l  Diclalon  aade  by  caUaf  State  achool  officer 

/     /  Recent  Intezeet  In  and  avaxeneae  of  metric 
conversion 

/•    /  Federal  metric  education  actlTltlee 
/     /  Matrlc  Converalon  Act  of  1975 

/     /  1^1  National  Bureau  of  Standards  ffetrlc 

Study 

/     /  Other  (Please  epeoliy)  ' 


15. 


%hat  Is  tbs  status  of  the  metric  education 
pZQCns  In  aost  of  the  sohool  districts  In 
your  Stats?   (Elsaae  check  one  bol  In  each 

zov*) 


Planning  and  devel- 
oplng  ourrloulua 

Orientation  and 

Obtaining  neoeeeary 
teaohlnff  naterlale 

B.    >fa^i^9  Tpjtructlon 


12.    Does  your  State  bsnre  a  oentstty^  tesdiook 
adoption  policy?    (Pleas^  jhBlvO&-) 

Yee  '^^  '''^'^•  V- 

/     /  Ko  (If  "no'«,  skip  to'  q\Jsetlcn  11*. ) 


13*    In  your  7lev  could  your  State  education  agency 
use  textbook  adoption  as  a  means  to  control  the 
grovtb  of  metric  Instruction  In  schools  through- 
out the  State?    (Please  oheok  one.) 


/     7  Yes 

/     7  Kb 


12|«    Has  your  State  education  agency  eatabllshed  a 
target  date  for  conrertln^  the  Instructional 
program  In  measurement  from  predoolnately 
fiigllsh  to  prsdoolnately  metric?    (Please  check 
one.) 

CD  J9n  p 

/     7  Ho 

i 

If  yee»  what  target  date  has  been  set? 

(mi  In  the  blankO  


16,    In  approximately  what  percentage  of  the  edhool 
dletrlcte  In  your  etate  le  metric  measurement 
being  taught?    (Please  cheok  one  box  In  each  xov^ 

/     /  In  less  than  1?^  of  the  .school  districts 

/     /  In-  ^%  to  igji  of  the  sohool  districts 

/     /  In  11?i  to  2^  of  the  echool  dletrlcte 


/     /  In  2696  to  5096  of  the  school  districts 
/     /  In  S^%  to  1%  of  the  school  districts  ' 
/     /  In  nore  than  7^  of  the  school  districts 


17*    In  teaching  measurement  In  your  State,  hov  ' 
■  much  emphasis  Is  placed  on  metric  Instruction 
of  the  etudsnt  groups  listed  belov?  (Please 
oheok  one  box  In  each  rov«) 


Grades  K-3 

Grades 

Grades  9-12 
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Mtrio  Inatxwtlon  of  th»  studract  ftovv* 
box  In  Moh  xov*) 


21*   Do  joa  AfTM  or  llnfm  vlth  tbo  followlai 
^rUtMaat?   (F1««m  ohook  oai.)  , 

■CMttrlo  im  —Mimx  to  Itaznf  tfans  Mhools  vooXd 
hicro  tztxs  tlat  to  tMob  mm  of  thp  mlb^ , 
J^ti  now  bilnff  lntzodao«d  Into  th«  ourrloul«*|* 

/~7  So  bMts  to  Judc* 


Crad«i  £•3 

19.    Hov  Booh  vlll  (or  tau)  Mtrlo  iaatxuotlon 
ohuc*  tha  prta«nt  durrlotiliDi  In  tb«  vubjaot 
■Attar  anu  Ilatad  below?   (fleaae  ohack 
on*  box  in  ■aoh  row.) 


Sa«dlng/Lan«aa««  Arta 

SooUX  Studies 

MAthmatloe 

f%7aloAl  and  Etalth 

Bom  Boonoaloa 

Soltnoa 

no*  Arte 

IndustUAl  Arte 

7oo«tloMX/leolmioAl  Sd. 

BmImss  Bdnoatlon 

20.    Uhloh  aystM  -  ouitcMxy  or  Mtrlo  -  do  jrou 

think  etudente  with  no  prior  MMUXvMnt  ekllle 
oan  leun  faeter?   (KLeaM  ohaok  one.) 

/     /  Cnstoouqr  *•  eii^floantljr  faster 

/     /  CoatOMZX  *  ellghtlj  faster 

/~!  lo  dlffermoe 

/     /  Hettlo  -  ell^^itly  faater  , 

/     /  Metric  -  eli^ioantly  faater 

/     /  go  baala  to  jud««  '* 


22.    AppzoxlMtaljr  bow  lone  hsra  Mat  aoboola  In 
jour  Stata  baan  taaohlnc  aoM  Mtrlo  ^eaause-* 
Mnt  aa  a  regular  part  of  tha  MtheMtloe 
progrea?   (Pleaae  oheok  ona.) 

/     /  Leee  than '2  jeara 

/     /  2  to  5  jaare 

/     /  6  to  10  jeara  ^ 
/~7  ri  to  15  jaare 

/     /  here  than  15  yeare        *  .     *  . 


23*    Bow  Ions  do/Tou  think  It  would  take  to  oonfart  ' 
.  MasuireMnt  Inatruotlon  In  the  aohoole  of  your 
State  ftoo  predoalnantljr  ouatoMiy  to  we- 
doodnantlj  Mtrlo?   (FXaaae^obaok  ona*)  '  ^ 

/     /  Leee  than  5  jaare 

/     7  5  to  10  Teera  ^ 

nn  II  to  15  jaare       "  »    .  ^ 

/     7  Mora  than  15  jaara  \  '  * 


2U«    If  the  aohoole  In  jour  State  oonrarted  to 
pzadooltiintlj  Mtzlo  inatruotlon  how.  lone 
do  jou  think  there  will  be  a  need  to*  oontlnM 
aoM  ouatoMiy  Inatruotlon?   (KLeMe  ohaok 
one.) 


/     /  Leee  than  5  jaare 

/~7  5  to  10  jaara , 

/~7  11  to*  15  jaare" 

/     /  More,  than  15  jaare 

/~7  Indeflnltalor  \ 
I— I 

/     /  Vo'baaie  to.  jud^ 
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25.  Jhloh,^lf  wy.  of  th»  stettMnti  b«lov  mpimm* 
ptogw.  In  your  sUtJr   (|!Um«  oh.ok  on*.) 

/    ^  Smzv  U  not  «noa^  tim»  In  th* 

isstxaotloBAl  ■ohAaol*  to  mdd  attxlo 
MMuzmat  to  tbo  onrxlotaiai. 

Z_/  BMst  U  not  oaoQgh  aoooar  srallabXo  to 
tbo  Mhoola  to  pfozohMo  tho  booka  and 
■Btozlala  naooaaazy  to  taaoh  Batrto.  . 

^  ovariavLLm  doaa  not  giw  ada^to 
goidanoa,  taaobaxa  doa>t  knov  ^t  tbar 
aza  axpaotad  to  taaoh. 

L—/  M9*t  taaohaza  do  not  hanra  tha  naoaaaazr 
 tai0¥lad«a  and  akllla  to  taaoh  natzio. 

Good  taxtbooka  axa  not  nrall:abla. 

/     /  Bona  of  thaaa  la  a  pxoblam 

/     /  Othar  (Flaaaa  apaoiiy)^  


28.    ippzozlBAta  tha  dollar  aaoott  of  f^dazml 

fluanolal  aaalatanoa  uaad  alnoa  1970  by  your 
Stata  aduo«tlon  a«anoy  for  natrio  education. 
(Flaaaa  ohaok  ona.) 

/     /  Laaa  than  $10,000 
.  ^    nj  110,000  to  $2i4,999 
£U  1251000  to  •i49,999 
ZZ7  150,000  to  m*999 

■  nn  $75,000  to  $100,000 

/     /  Hope  than  $100,000 
/     /  Ho  baala  to  know 


/^Coata  of  6i 

How  (did,  would)  mtzlo  adwatlon  affeot  nozaal 
;  ooata  for  tha  aotlTltlaa  Uatad  below?  (Fl( 

^  obeok  one  box  for  each  row.) 


and 

■  drelofant 


Bxxohaalnff  taaohlng 

fflii'TTIg  InatioQtlon 


27.    Uiat,  If  aqy,  TMaral  financial  aaalatanoa  to 
■atrlo  eduoatlon  haa  your  State  education  agenoy 
reoelTad  ainoa  197O?   (Flaaaa  apeoixy.) 


29.    ipproxlnata  the  dollar  amount  to  State  funda 
uaed  for  metrto  education  elnoe  1970. 
(Fleaae  oheok  on?.}' 

/     /  Hone 

/     /  Laaa  than  $10,000 

£17  $10,000  to  $2i4,999 

£17  $25,000  to  $li9,999 

nn  150,000  to  $7i*,999 

/     /  $75,000  to  $100,000 

/     /  More  than  $100,000 

/     /  Bo  baala  to  know  ^ 


30.  Uiloh  of  the  aotlvltlea  below  aooounted  f^ 
the  largeat  expenditure  of  tine  and  effort) In 
your  netrto  education  program  during  the  paat 
5  yeara?    (Fleaae  oheok  one.) 

^     ^  Planning  and  ourrloulum  development 
/     /  Teacher  training 

Selecting  and  procuring  teaching 
materlala  (taxtbooka,  etc.) 

/     /  Claaeroom  inatruotlon  ^ 

Btreioplng  teaching  materlala 

I—f  Other  (Fleaae  apeolfy)  
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ifc4i?>t  of  th«  aotlTltl*!  >ilov  bu  aooou&t^d 
for  tha  l«x8«tt  txpradltux*  of  iSBtiL  ^  7^ 
Mtzlo  •doMtlcm  pxogxw  during  tbt  pMt  5 

/    y  Placnlttff  nd  otirrlomtBa  difv»lopn»nt 
/    7  T»«>har  training 


33. 


taaobinff 
•to.) 


/     7  ClMirooB  ln«t 
/"^  Smloping  t«A^lngjaaten«li 
/     7  Othar  (Pl««ie  •ptolfy) 


G.    ftofntial  laroaota  of  tfetrlo  Conyralon 

32.    Llattd  b»lOTf  are  lovoral  adTantagei  fr»g:aMitly 
Attrllnztad  to  the  nstrlo  syttea, 
Sadioftt*  vh6th«ir  you  agtea  or  dlsa^TM  that 
•aoh  would  b«  a  alenifloant  advantage  for  your 
State aduoatlonal  program,    (Fleaoe  oheok  one 
box  for  aaoh  rov, ) 


She  aetrlo  ayetea  la  aaaler 
to  taaoh  and  would  allow  more 

fiM  iMtrlo  axitem  la  eaaier 
to  leaxn  and  will  xeault  In  , 
fewer  errora  _  

Matrlo  neaaurMMnt  la  more 

iggm^  —  

Ibtrlo  Inatruotlon  belpa 

atudant  leaxn  fraotlona 

Ht&tS  \  —  

Obe  aetrlo  qrateia  wlllN 
enhanoa  atudania*  aohlm^ 
aant  In  aolet^iflot  / 
Tooatlonal  and*  teobnloal 

^^feiiafe  r==T  

other  (Haaae  apeoliy; 

Uatad  below  are  aereral  dlaadrantafea 

freouently  attributed  to  oosxrexaloo  to  the 
aetrlo  ayatea.   FLeaae  Indicate  lather  you 
■gcea  or  dlaagree  that         would  be  a 
al^tloant  dlaadrantage  for  your  State* a 
aduoatlonal  poogxaa,    (naaae  ohaokone  box 
for  eaoh  row. )  ^ 


Conreralon  to  the  aetrlo 
^raten  will  oonfuae 
atudenta* 

Converalon  to  the  aetrlo  • 
ayatea  will  oonfuae 
teaohera  with  raaultlng 
loea  of  produotlvltT. 

Staff  retraining  will 

be  Qoatly.  

ffv^TigiTig  textbooka  and 
other  Inatruotlonal 
oeterlala  *fl^  be  ooatlr. 

Metrlo  meaaureaent  akllla 
will  be  qulokly  loat 
beoause  everyday  aotlv-> 
Itlaa  are  a 111  baaed  on 

ouatomanr.   ^ 

Other  (neaae  apeoliy; 

■f 


111    For  your  State  eduoatlonal  ayatea /^^Rild  the 
a*rantagea  of  oonjrerelon  to  the  Bat|io  ayatea 
outweigh  the  dlaailrantagea  or  vloe  , 
(Fleaaa  oheok  one.)  1|   ^  ; 

I  7  Adrantagea  algnlfloantOy  outi^l^  5; 

dlaadv«ntag|Ba  ^ 

I — 7  Adrantagea  allghtly  outwel^  ^^aadrantagea 

1^ — 7  Adrantagea  ,would  be  about  the" 
dlaadvantage 

maadvantagea  all^tly  outwel^  advyntagea 

I  7  Blaadvantagea  algnlfloantly  outwelfl^ 

advantagea !  ^         .  ?  . 

I     7  Ho  baala  to  Judge  •  j 
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CHAPTER  25 
MEDICINE  AND  RELATED  AREAS 
ARE  ESSENTIALLY  METRIC 


'  To  understand  the  extent  of  metr icatioj^ln^  jnedieine^ 
and  related  fields  we  looked  at  pharmaceuticals^  profession- 
al services^  hospitals^  and  medical  supplies  and  equipment.  . 
Discussions  with  association  officials  and  selected  ph^arma-- 
ceutical  manufacturers  and  members  of  the  medical  profession 
showed  that  in  some  of  the  areaSr  the  metric  system^  bdt  not 
necessarily  the  International  System  of"  Units^  is  used  almost' 
exclusively  because  of  its  suitability  to  the  small  measure- 
ments encouht0red.     In  other  areas^  particularly  those  which 
interface  with*  the  public^  cust6jpnary  br  a  combination  of  cus- 
tomary and  metric  units  are  used^.  '..> 

In  1972  hearings  before  the  Senate  Committee  on  Commierce 
on  a  bill  to  make  the  metric^^s^tem  the  official  U.S.  measure 
men t  system^  one  witness  rep^^^^j^y^g  a..«|)harmaceutical  asso- 
ciation' stated  tbat  ,      /•  ' 

the  early  1930 's  American  pharmaceutical 
;v^-^^^^^.-"m^  been  converting  their  opera- 

'[vZ^^'^i^jt^^       completely  tq  the  metric  system.  This 

been  done  to  provide  better  and  more  uniform 
control  and  thus  greater  assurance  of  safety^ 
to  consumers  of  drugs  from  possible  error  which 
might  arise  in  converting  between  one  system 
to  another . " 

Information  obtained  from  three  pharmaceutical  associa- 
tions and  a  number  of  pharmaceutical  manufacturers  indicates 
that  the, industry  basically  has  converted  to  metrics  in  some 
of  its  internal  operations — formulation^  production^  and 
testing.     In  other  areas  customary  or  both  customary  and  , 

metric  units  are  used.  .  , 

■•  ■  ' , 

The  conv^ersion  to  metrics  appears  to  have  caused  little 
hardship.     According  to  one  manufacturer^  conversion  was 
easily  accomplished  and  presented  no  great  problems.  He 
said  some  equipment/: such  a6  scales^  was  modified  or  replaced 
and  formulas  were  recalculated .     Two  reasons  given^by  the 
manufacturers  for  converting  were; 

Pharmaceutical  companies  are  scientifically  oriented^ 
and  scientific  disciplines  have  always  used  metric 
units. 
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—The  use  of  metrics  gre.atly  facilitates  communications 
witn  foreign  manufacturer's.. 

Although  these  manufacturers  are  using  metrics,  they  ' 
e  not  using  Exclusively  SI  metrics.     For  example,  one  manu- 
eturer  is  still  using  the  millibar  rather  than  the  pascal 
'  as  a  measurement  of  pressure.  ' 

\_      Customary  measurements  are  still  used  in  the  packaginq 
of-  prescription  liquids  sold  in  large  sizes  and  nonprescrip- 
tion, or  over-the-counter,  drugs.     In  the  form/^Tscase,  large' 
containers  of  liquid-drugs  are  sold  to : pharmacVes>hich  dis- 
pense them  to  the  public  in  accordance^  with  phjsidians'  pre- 
scriptions.    These  prescriptions,  in  ifany  jWimceL  are 
written  in  metric  units.     In  the  latteSi^Ca^  the  over-the- 
counter  drugs  are  packaged  in  customary  sizes' for  sale  to  the 
public.     Sometimes  these  packages  show  only  the  customary 
size;  other  times  they  have  a  dual  label,  showing  both  the 
customary  size  and  the  metric  equivalent..  ■ 

^  The  pharmaceutical  industry  also  uses  both  customafy  and 
metric  units  in  the  acguisition  of  .raw  materials.  The  extent 
to  which  raw  materials^fere  received  in  customary  or  metric^^ 
t^pe^of^SIterial  ""^^^  ''^^^         pharmaceutical  company  and  the 

Raw  materials  not  designated  in  metric  units  are  con- 
verted to  metric  when  they  are  received.    According  to  the 
manufacturers,  this  internal  conversion  does  not  seem  to 
create  great  problems.     One  manufacturer  told  us  he  sees  no 
advantage  to  receiving  raw  materials  in  met^ric  un«its  as  \he 
conversion  is  relatively  pimple;  and  even  iif  he  could,  he 
would  not  require  the  suppliers  to  convert.  \ 

Further  metric  activities 

r,r.  ^  ^1?!  Pha'^"'a<reutical  manufacturers  and  associations  saw 
no  further  metrication  in  the  industry  unless  mandated. 
Tney  saw  no  reason  to  convert  the  large  volume  liquid  pre- 
scription drugs  because  there  has  been  no  customer  demand 
for  metric  sizes. 

With  respect  to  converting  the  packaging  of  over-the- 

^=^;i  •'.f'"^^  ^°  ^^'^  ""^^^  the  manufacturers  and 

associations  recognized  several  problems. 

Converting  to  hard  metric  sizes  would  require  the 
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the  cost  of  further  conversion  might  be,  but  they  did  believe 
it  would,  be  high  and  passed  on  to  the  consumer.     They  esti- 
mated that  hard  conversion  would  take  from  2  to  15  years. 

Another  problem  the  manufacturers  foresaw  was  the  possi- 
ble unavailability  of  containers.     According  to  one,  manufac- 
turer /  the  industry  represents  only  a^small  part  of  the  market 
for  containers  so  costs  would  be  high*for  a  special  order  of 
metric  containers*. 

^       ■         •  ■ 
One  association  official  said  the  industry  would  tend  to 
use  dual  labels  rather  than  to  hard  convert.     The  industry  is 
very  competitive  and  has  strong  product  identification;  there- 
for e^  it  would  tend'  to  avoid  changes  which  might  confuse  its 
customers.     He  believec^  conversion  would  have  to  be  made  man- 
datory before  the  industry  would  move  to  hard  conversion.  The 
manufacturers  supported  this  view. 

Foreign  trade 

"None  of  the  manufacturers  we  talked  to  believed  that 
further  metr ication  •would  affect  the  amount  of  foreign  trade 
in  pharmaceuticals.     OiY^  manufactuer  said  he  saw  no  advantage 
to  packaging  pharmaceuticals  for  export.     He  feels  it  is  t6o 
eixpensive  and  foreign  licensing  laws  make  it  more  advanta- 
geous to  ship  drugs  in  bulk  to  be  packaged  in  the  foreign 
country. 

Although  none  of  the  manufacturers  we  talked  to  saw 
further  metrication  in  the  industry  unless  mandated  or  a  sig- 
nificant advantage  to  further  conversion^  all  believed  metri- 
cation would  benefit  the  country.  They  felt  that  metrication 
would  facilitate  comparison  shopping  and  promote  standardiza- 
tion and  rationalization. 

MEDICAL  PROFESSION 

The  metric  system  is  used  extensively  by  the  medical 
profession  and  has  been  for  a  number  of  years.     It  is  used 
almost  exclusively  within  the  profession  and  in  technical 
literature.    Where. the  professions  interface  v«ith  the  public^ 
however/  customary  units  of  measure  are  more  often  used, 
particularly  in  recording  and  discussing  body  weighty  height^ 
and  temperature^  and^ in  prescribing  dosages  of  medication. 
Although  the  metric  system  is  used.,  the  SI  metric  units  and 
symbology  haye  not  been  fully  integrated  into  operations.  . 

The  metric  system  appears^ to  be  particularly  suited  to 
the  medical  area  because  of  the  small  units  with  which  the 
profession  must  deal.     A  radiologist  commented  on  the  diffi- 
culty in  describing,  a  bone  spur  one. or  two  millimeters  long 
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in  inch  dimensions.    He  believed  the  fraction  or  decimal 
equivalent  woQld  be  too  cumbersome.  ; 

10-70        this  regard,  the  American  Medical  Association,  in  a 
iy72  letter- to  the  Senate  Committee  on  Commerce,  stated  that 
.although^he  medical  profession  has  almost  completely  adopted 
the  metric  system,  total  conversion  must  wait  until  the  public 
learns  and  actively  uses  "the  metric  system  so  that  the  patient 
and  the-  physician  can  communicate  in  mutually  understandable 
terms.     The  Association  concluded  that  adoption  of  the  system 
would  improve  scientific  communications  between  physicians  in 
America  ^nd  those  throughout  the  world  and  would  benefit  the 
advaffcement  of  scientific  medical  care. 

'      An^Association  spokesman  has,  however,  recently  expres- 
sed some  concern  over  the  adoption  of  SI  units.     He  said  that 
•Cl!'^®^^^  ■  enthusiasm  among  practicing  physicians  to 

'  i]|troduce  new  units  %that  presejit  no  real  advantage  over  the 
oid  units.     He  added  that  the  only  advantages  are  those  that 
^nlj^^?''''''"^-^''°"'  the  interchange  between  the  medical  science 
and^other  sciences  that  may  be  initiating  the  Si  units.  He 
cT^n  ^i^f  possibility  of  errors  arising  from  the  confu- 

sion that  will  be  introduced  by  using  a  new  set  of  units.  He 
saia,  .. 

"It  is  absolutely  predictable  that  no  matter  how 
widespread  the  dissemination  of  the  SI  units  may' 
be,  'and  no.  matter  how  carefully  and  how  gradually 
the  unit  chdnge  is  introduced,  there  will  be  con- 
fusion that  will  lead  to  errors,  and  perhaps  ser- 
ious consequences,  including  death,'  to  the  patient." 

.H-i.  c?®.''°"u^"'^®'^        saying  that  the  medical  profession  can 
adjust  to  changes  in  units,  but  at  some  cost,  and  the  changes 
should  not^ be  undertaken  lightly.     For  this  reason,  he  said 
the  Council  on  Scientific  Affairs  has  decided  to  establish 
an  advisory  panel  to  recommend  the  best  course  for  the 
Association  to  take  in  its  publications  and  in  its  recom- 
mendations to  the  rest  of  the  profession. 

Another  doctor  also  has  questioned  the  cost-benefit  of 
changing  to  some  of  the  SI  metric  units.     He  believed  there 
would  be  a  significant  cost  in  terms  of  outmoded  textbooks, 
delays  in  physician  response  time  in  converting  from  one 
system  to  another,  and  wasted  forms.     He  furt^ier  believed 
that  no  medical  benefits  have  been  identified  from  such  a 
change.  .  ouv,ii  a 
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HOSPITALS 


Metric  units;  although  not  always  SI^  are  used  exten- 
sively in  some  hospital  'operations  and  have  been  .for  a  long 
time.     The  use  of  metrics  in  these  areas  has  been  an  evolu- 

t-ionar-y— process^  in— keeping— with--the-scientiflc--disciplines^^-^  

involved.     In  other  areas^  such  as  patient'  measurement^  met-  . 
ric  units  are  used  to  a  lesser  extent^  although  their  use ^ , 
appears  to  be  increasing.     This  increase  may  be  an  extension 
of  the  evolutionary  process ^  but  it  has  been  given  impetus 
by  the  belief  that  metric  conversion  in  the  United  States-  is 
inevitable.  - 

. Conversion' activities  . * 

To  get  some-  insight  into*  the  extent  to  which  metric  units 
of  measure  are  being  used  in  American  hospitals  and  the  ex- 
tent to  which  further  conversion  is  contemplated^  we  contact- 
ed: a  national  hospital  association  and  several  hospitals 
across  the  country. 

Th(B  association  had  little  information  on  the  number  of 
hospitals  converting^  or  the  extent  to  which  they  have  con- 
verted, to  the  metric  system.     A  spokesperson,  however,  did 
say  that  hospital  conversion  is  understood  to  consist  of  using 
metric  units  in  recording  all  patient  measurements,  including 
temperature,  weight,  and  linear  dimensions;  ordering  and  ad- 
ministering drugs  and  medicine;  food  service  and  dietary 
formulas;  and  reports  and , records .     Conversion . in  other  areas, 
he  said,  are  doctor  or  industry  related. 

Information  obtained  from  the  hospitals  showed  little 
-current  conversion  activity  although  two  of  the  hospitals 
had  completed  a.  program'  to  convert  patient  measurement  sev- 
eral years  ago.    All  of  the  hospitals  indicated  th^t  many 
activities  have  been  traditionally  metric.  . 

Patient,  measurements  - 

At  three  of  the  four'  hospitals  ,  we  .contacted,  the  most 
recent ' conversion  activity  took  place  in  taking  and  recording 
patient  measurements  and/or  temperatures.     The  fourth  hospi- 
tal^till  uses  customary  units  f6r  these  measurements.  Two 
of  the  hospitals  converted  about  2  years  ago  when  they  began 
to  use  metric  units  for  measuring  patients'  height  and  weight 
and  the  Celsius  thermometer  for  taking  temperatures.  The 
conversions,  w^ich  went  fairly  smoothly,  were . planned  over 
periods  ranging  from  less  than  a  month  to  several  months. 
Posters,  news  releases,  hospital  publications,  and  meetings 
vrith  various  departments  were  used  to  facilitate  the  conver- 
sion.    The  estimated  cost  of  converting  the  scales  at  these 
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hpsp^itals  ranged. from  $46  to  $60  for  each  scale.     The  cost 
Of  new  thermometers  was  considered  negligible  as  they  are 
considered  expendible,  property  and  are  often  given  to  the 
patients  when  they  go  home. 


„  ^ft_  tlie -third  -hospi  tal-/-  con  ver  s-ion-  Vonsis  ted -only  "of-^^^^ 

ing  and  recording  temperatures  irn  Celsius.  Patient  weight 
IS  still  taken  m  pounds  and^punces  although  the  weight  of 
infants  is  taken  and  recorded  in  kilograms. 


^Spokespersons  m  the  hospitals  stated  that  conversion 
took  place  because  they  knew  the  metric  system  was  coming 
and  they  wanted  to  be  ready.     Another  reason  given  for  con- 
verting at  one  of  these  hos|>it.als  was  that  it  treated  many 
foreign  patients  and  had  many  foreign  persons  on-  its  staff • 
thus,  metrics  made  it  easier  to  communicate. 

^  u-         i^egard  to  converting  f  rom  .Farenheit  to  Celsius  in. 
taking  body  temperature a  doctor  pointed  out  one  possible  ; 
problem^area  that. might 'arrise,  particularly  in  the  home. 
The  public  might  not  realize  that  a  degree  Celsius  is  almost 
^''t';^^^  If'^'^^  .^^  .^.^^"^ree  .Faref^heit  and  might  tend  to  under- 
estimate the  significance  of  a  ohe-  or  two-degree  Celsius 
pir!  Jjn  temperature  b.y  relating  it  to  similar  measure  oh  a 
Farenheit  scale.     He  believed  the  public  should  be  made  awar^ 
or  the  difference.  •      •  , 

,  Dietetics  and  food  service  ,i 

•fv-r^     '    '  '■ — ' — : — 

■     i^'^^^'^fcs  are  used  to  a  limited  extent  in  dietetics. and 
food^ervice.     For  example,  at  one  hospital  metrics  are  used 
in  computing  nutritional  and  caloric  values  of  diets  and  in 
highly  monitored  tube  feeding.     Customary  units  are  used  when 
determining  serving  portions.     The  SI  metric  unit  "kiloibule" 
IS  not  being  used  to  replace  the  calorie.     The  Chief  of  the 
dietetics  department  saw  no  particular  advantage  to  metric 
t?2Tn^n'°"  ""i;-  "°ted  that  it  might  create  some%roblems  in 
training,  cooks  and  he.Lpers.     She  has,  however,  introduced 

?n  LJ"  ^''^i"^"^  to  m?ke  her  employees  aware  of  metrics 

in  anticipation  of  metrication.  .  • 


I  so 
Van 


Other  areas 


Pharmacies,  laboratories,  surgery  service,  dentistry, 
and  radiology  are  almost  exclusively  metric  although  some 
sui^aE?7in\'^^  ""^^  be  used.     Metric  units  seem  particularly 
d^mensL\rus^^^^^^^  because  Of  the  small  quantities  and" 

Although  persons  with  whom  we  spoke  stated  that  thev 
used  metric  units  to  a  great  extent  in  their  work,  the  units 
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were  not  always  SI  metric  units.-    For  example^  none  of 
these  people  used  the  SI  unif^of  pressure^  the  "kilopascal . " 
'A  surgeon  ^aid  he  was  familiar  with  the  unit  through  scien- 
tific literature  but  had  never  seen  it  used  in  any  medical 
literature.    A  doctor  in  a  clinical  pathology  laboratory 

s  a  id  - 1  h  a  t-  o  t  h  e  r  - 1  a  bo  r  a  t  o  r  i  e  s-  a  nd^  ho  s  pi  t  a  Is-C  or  r  e  n  1 1  y.  .d  o_.n  o_t  

use  the  s^me  terminology  and  units  to  express  test  results^ 
but  the  doctors  who  work  with  them  know  what  these  units  are. 
He  expressed  some  concern  that  if  the  SI  units  were  adopted^ 
it  might  cause  considerable  confusion  between  the  laboratory 
and  the 'physician .     In  addition^  he  saw  no  advantages  to  the 
..change.  , 

Our  discussions  concerning  the  extent  of  metrication  of, 
medical  .supplies  and  equipment  with  personnel  at  severg^l  of 
.the  hospitals  indicated  a  "mixed  bag."     Catheters  are  designa- 
ted in  gauges  and  in  inch  lengths;  surgical  blades^  by  numbers- 
syringes  are  calibrated  in  metric  units;  and  ^ome  measur ing 
cups  show  milliliters^  ounces^  and  drams.  Foreign-manufactured 
X-ray  machines  have  me,tric  specifications^  fe-ome  with  customary 
distance  calibration^  while  U.S. -manufactured  machines  are 
in  customar-y  d,imensp.ons .     X-ray  film  comes  in  both  metric 
and  customary  ^sizes  ^  and  heart  rate  m'achine  strip  charts  are 
in  millimeters  per  second. 

/  This  mixtui\e  of  measurements  does  not  seem  to  create 
any  great  problems  for,  those  using  the  equipment  or  those 
servicing  it.    A  surgeon  said  he , identified  surg ical  blades 
and  sutures  by  number  or  gauge  and  really  did  not  know  what* 
measurement  they  riepresented.    A  dentist  said  essentially 
the  same  thing  with  respect  to  dental  drills.     A  biomedical 
engineer  said  that  whether  a  machine  was  metric  or  customary 
in  design  or  readout  made  little  difference  to  him  in  servic- 
ing the  machine  or>  as  far  as  he  could  tell,  to  the  person 
using  it.     He  said  he  worked  closely  with  medical  personnel 
in'  selecting  equipment  and  that  quality^  aei^iceabil ity^ 
and  price  were  far  more  important  than  the  measurement  unit. 
He  did  believe  it  would  be  better  if  one  system  or  the  other 
were  predominant.  ,    .  • 

CONCLUSIONS  )k 

Metric  units  of  measure  are  used  extensively  in  medicine 
and  its  related  areas  and  appear  to  ^be'  particularly  suitable 
because  of  the  small  measurements  often  encountered.  Where 
the  areas ' interface  with  the  public /however^  the  customary 
units  are  more  likely  to  be  used.     For  some  f unctions>  such 
as  recording  patient  weights  and  measurements ^  the  customaryf 
units  are  being  replaced  by  metric  un its .     For  other  activi- 
ties^ such  as  labeling  and  packaging  over-the-cdiinter  drugs^ 
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fL^?^®!'^^  that  mandatory  conversion  will  be  necessary  before 
the  oustomary  sizes  will  be  replaced.      .  ^^^sary  oetore 

While  metric  units  are  used  extensively,  the  SI  units 
have-not  been  fully  integrated  into  operations.    When  and  if 
Jbj^unxts,  are-.adopted-,,-their-use -ini  tial^^^^ 
confusaon  and  result  in  errors.  -        ■    ^  ^cius,e  some 


It 
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CHAPTER  26  / 

THE  BEVERAGE  INDUSTRY— A  CASE  STUDY 

The  U.S.  beverage, industry  1/  provides  a  unique 
oppor tuni ty  to"  see--frow  me trica tTon  affects  consumer s "and  the 
industries  that  make  consumer  products!    Other  consumer  prod- 
uct industries  can  benefit  from  the  experiences  of  the  bever- 
age industry  if  the  United  States  converts  to  the  metric 
system. 

_     Industry  views  on  metrication  varied.     Some  industry 
Officials  saw  it  as  an  opportunity  to  improve  industry  oper- 
ations and  benefit  consumers.    Others  saw  it  as  a  costly  - 
.change  that  would. not  benefit  either  the  industry  or  its  cus- 
tomers.    Yet,  still  others  said  they  would  not  convert  unless 
forced  to  by  the  Govern^tient . 

These 'Views  were  affected  by  factors,  such  as  exports, 
imports,  marketability  of  products,  competition,  Federal-  and 
btate  laws,  and.  the  costs  inyolved  to  adjust  product  contain- 
ers to  different  sizes. 

Some  conversions  made  by  the  beverage  industsV^ave  bene- 
fited consCvners  and  the  industry.     Bqt  other  conversions  and 
r^ated  actions  have  been  harmful  to^'cpnsumer  interests. 

Wines  and  distilled  spirits  are  converting  their  products 
to  metric  sizes  for  marketing  reasons..    Both  are  regulated  by 
the  Department  of  Treasury's  Bureau  of  Alcohol,  Tobacco  and 
Firearms;  however ,  the  producer s  requested  the  change.     A  con- 
siderable portion  of  their  products  are  now  being  sold  in  met- 
ric sizes.  • 


ivy 


Several  major  soft  drihk  producers  have  introduced  metric 
si^es m  many  areas  of  the'country.     Following  the  favorable 
sales  experienced  by  one.  producer ,  others  saw  an  opportunity 
to  increase  sales.   'Producers  also  thought  there  would  be  an 
increase  m  the  use  of  the  metric  system  in  the  United  States 
and,  therefore,  that  new  size  introductions  should  be  in  metric 
Some  producers  were  showing  metric  equivalents  on  their 
customary-size  products.     But  the  soft  drink  industry  did  not-. 
.  plan  d"!!  overall  metric  conversion  in  the  near  future. 

^      Most  milk  containers  show  metric  equivalents,  but  all 
milk  is  still  sold  in  rational  customary  sizes.     This  industry 
had  no  plan  to  convert  to  metric  sizes. 

VFor  the  purposes  of  our  study  we  looked  into  beer,  dis-  ' 
'     tilled,  spirits,  milk,  soft  drinks ,  ai^  wine,  o 
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The  beer  industry  sells  all  its  productk^in  customary 
sizes  and  did  not  plan  to  convert  to.  metric  sdzes.     sbm^^  ; 
brewers  showed  metric  equivalents  on  their  labpls,       ^      ;  - 

 __In  jcartyj^ng  out  our  study^  we  discussed  metrication  j  ; 

"with  officials  of  beverage  and  container  industry  companies 
and  asisociations  and  with  government  agencies  in  the  Unitied  • 
States  and  Canada.     Pertinent  documents  werejalso  reviewed. 

WINES  ^  '  i    i  ■ 

■        ■  (  . 

The  wine  industr;^  is  converting  its  entire  product  line 
to  metric  sizes.     As  oiswinally  approved  by  the  Departmeht;  of 
the  Treasury's  Bureau  orSMcohol/  Tobacco  and  Firearms /  domes- 
tic wines  were  to  be  converted  from  16  authorized  customj&r^y  to 
7  metric  sizes  by  January  . Ir  1979..    The  wine  |cbnversion  ^riod 
began  January  1/  1975". 

As  the  table  below  showS/  only  9  of  the  16  originally 
authorized  cus;tomary  sizes  were  in  common^use  before  the  con- 
version.    ThuSf  the  effect  of  the  conversion  was  to  reduce 
the  number  of  sizes  the  industry  used  from  9  to  7. 


Sixteen  customary  sizes  permitted                     Seven  metric  sizes  permitted 
until  December  31,  1978   .  after  January  1>  1975 


  f  

Percent 

Percent  change 

Ounce  change 

Equivalent 

sales  before 

EquivaTent 

from  commonly 

from  commonly 

.Size 

fluid  oz. 

conversion 

size 

fluid  oz. 

used  sizes 

used  sizes 

4.9  gal. 

627.2 

(a) 

3.0  gal. 

384.0 

(a) 

1.0  gal. 

128.0 

14,7 

(b) 

4/5  gal. 

;102.4 

(a) 

3.0 

L 

101,0 

(c) 

1/2  gal. 

64.0 

20.4 

1.5 

L 

.  50.7 

-20.8 

-13.3 

2/5  gal. 

51.2 

.  i.7 

1  qt. 

32.0 

:  5.3 

1.0 

L 

33.8 

+5.6 

+  1,8 

15/16  qt. 

30.0 

(a) 

4/5  qt. 

25.6 

48.3 

750* 

mL 

25.4 

-0.8 

-0.2 

1  pt. 

16.0 

3.7 

4/5apt. 

12.8 

4.3 

375 

mL 

12,7 

-0,8 

-Q.l 

1/2  pt. 

8.0 

(a) 

Q.  — 

2/5  pt. 

6.4 

1.2 

187 

mL 

6.3' 

-0.8 

-0.1 

4  oz. 

4.0 

(a) 

3  oz. 

3.0 

(a) 

100 

mL 

3,4 

(d) 

2  oz. 

2.0 

,  0.4 

Total 

100,0 

5^.      •  ■ 

a[/Insignif icant  percentage  of  sales  was  made  in  this  size. 

b/No  direct . replacement  was  originally  provided  for  the  1-gallon  sjL'ze.  The 
4-litet*  size,  if  used  by  producers  as  a  replacement  for' the  gallon,  will 
con"*tain  almost  6  percent  more  contents, 

c/The  4/5  gallon  was  not  in  common  use.     The  3-ll^ter  size,  if  used. by  producers 
as  a  replacement  for  th^  1  gallon,  will  contain  21  percent  less  contents. 

d/The  100  milliliter  was  used  to  replace  the  2-,  3-,  and  4-ounce  sizes. 
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Subsequently,  the  Department  approved  the  addition  of  14 
additional  metric  sizes.     Under  the  change,  use  of  containers 
m  even  liter  amounts  between  4  and  17  liters  is  permitted. 
Thus,  the  number  of  metric  wine  sizes  permitted  was  increased 
to  21. 


The  conve^on  is  being  carried,  out  under  regulations 
prescribed  by  the  Departm(6nt  of  the  Treasury '  s -Bureau  of 
Alcohol,  Tobacco  and  Fir/arms,.  which  regulates  the  sizes  in 
which  wine  proc^cts  m^y^be  sold.     However,  it  was  the  Wine 
Institute,  a  trade  association  representing  California  wine 
producers/  that  petitioned  the  Bi!ireau  to  convert  to  metric 
sizes  and  reduce  the  number  of  permissible  sizes. 

In  October  1971  the  Bureau /considered  a  Wine  Institute 
request  to  make  imported  wines  Ase  the  sizes  domestic  wines 
had  to  use.     The  Wine. Institute/ made  the  request  becaus 


many 


7    :    ^..^«.^wuwc  iiiciuc   (.lie  teyuwtou  oecause  m 

imported  wines  were  being  sold  /in  bottles  containing  up 'to 
several  ounces  less  than  the  4/5  quart  (the  fifth— 25.6 
oiinces),  the  most  common  size  lised  by  domestic  producers. 
The  bottles  used, for  imported  wines  appeared  to  contain  the 
same  amount  of  contents  as  those  used  for  domestic  wines.  The 
, industry  believed  the  practice  was  deceptive  to  consumers  and 
gave  foreign  producers  an  unfair  competitive  advantage. 

At  a  hearing  held  on  .the  Wine  Institute  request,  it  was 
brought  out  that  imported  wines  should  not  be  required- to  use 
customary-size  bottles  because  a  National  Bureau  of  Standards 
study  had  recommended  that  the  United  States  switch  to  the 
metric  system  ov^er  a  10-year  period.     Subsequently,  the  Bureau 
denied  the  request  because  it  considered  it  inappropriate  to 
require  foreign  wine  producers  to  use  customary-size  bottles 
for  sales- in  the  United  States.  t- 

During  1973  the  Wine  .Institute  mad^'a:  ^?tudy  of  the  met- 
ric wine  sizes  used  by  other  wi-ne  producing' nations .     It  se- 
lected a  series  of  metric  wine  sizes  for  use  in  the  United 
States,  giving  considera,tipn  to  existing  marketing  practices 
m  both  the  United  States  . and  other  wine-producing' nations 
On  October  3,  1973,  the  WiTie  .'Institute  requested  that  the 
Bureau  revise  its  regulatioris  to  (1)  restrict  wines  to  6  met- 
ric sizes  which  \|{ould  become  mandatory  after  a  2-year  period 
and  eliminate  the  16  customary  sizes  authorized  for  use,  (2) 
impose  the  metric  size  requirements  on  imported  wines,  and 
(3)  prescribe  the  number  of  bottles  to  be  packed  in  a  case 
of  wine.        ^  1) 

The  Wine  Institute  selected  the  750-milliliter  (25.4 
ounces)  size  as  the  primary  size  because  it  was  very  close  to 
the  4/5  quart'  (25,6  ounces)  which  comprised  about  48  percent 
of  the  industry's  sales.     The  750  milliliter  was  also  used  in 
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other  countries.     Pour  other  metric  sizes — the  3  liter^  1,5 
liter^  375  milliliter  and  187  milliliter — were  selected  by  the 
Wine  Institute  because  they  were  multiples  or  submultiples;  of 
the  750  milliliter  and  thus  would  enable  consumers^^fco  make 
price  comparisons  between  sizes-.     Selection  of  the  375  and  the 

-J87  milliliters  -also -perm i-tted  continuation,  of™   

to  those  consumers  and  the  industry  were  familiar  with. 

In  June  1974  the  Bureau  held  a  public  hearing  on  the 
proposal.     All  persons  who  spoke  either  openly  endorsed  the 
conversion  of  the  wine  industry  or  did  not  oppose  it,     Sonje  ' 
persons f  however ^  wanted  sizes  slightly  different  than  those 
proposed  by  the  Wine  Institute.     The  Bureau  also  provided 
persons  the  opportunity  to  submit  written  comments.    Of  the 
40  comments  received/  only  three  opposed  converting  to  metric 
sizes.  . 

In  December  1974  the  Bureau  approved  the  wine  conversion 
to  seven  metric  sizes — 'the  six  requested  by  the  Wine  Institute 
plus  the  100  milliter  which  had  been,  requested  by  foreign  wine 
producers^  importers/  and  airlines  to  permit  importation  of 
sherries  sold  in  one-person  servings.     The  Bureau  stated  that 
the  conversion  would  reduce  the  number  of  domestic  wine  sizes 
from  16  to.  7  and  .€he  number  of  imported  sizes  from  about  27 
to  7.     The  Bureau  also  stated  it  should  facilitate,  buyer  com-  ^ 
parison  and  unit  pricing  of  wines  by  retail  stores. 

The  Bureau  provided  for  a  4-year  conversion  period  begin- 
ning January  1/  1975.     All  wineS/  both  domestic  and  imported/  > 
bottled  after  December  31/  1978/  for  sale  in  the  United  States 
are  required  ^to  be  in  the  authorized  metric  sizes.     During  the 
phasein  period/  producers  who  convert  to  metric  sizes  are  re- 
quired to  show  both  the  metric  size  and  the  fluid  ounce  equi- 
valent on  the  bottles  to  help  consumers  during  the" conversion 
period. 

A  4-year  conversion  period  was  s,elected  to  permit  a  more 
orderly  phasein  of  new  glass  molds  by  permitting  the  replace- 
ment of  existing  glass  molds  as  they  wore  out.    The  phasein  ^ 
period  was  selected  after  consulting  with  the' glass  industry . 
It  was  expected  that  a  4-year  period  would  result  in' less  cost 
to  the  wine  industry  and  less  disruption  to  the  mold-making 
capacity  of  the  glass  industry.     A  4-year  conversion  period 
was  also  expected  to  ease  the  burden  of  foreign  wine  producers 
which  previously  were  exempt  from  the  domestic  size  requirements 
and  to  jpirovii^e  consumers  more  time  to  become  acquainted  with 
the  metric  system  and  the  new  bottle  sizes. 

Requirements  were  also  placed  on  the  number  of  bottles 
permitted  in  a  case.     It  was  expected,  that  use  of  uniform 
packing  will  benefit  persons  in  the  distribution  chain/  from 
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manufacturer  to  retailer ,  and  will  facilitate  "i^^venue 
collection  by  Federal  and  State  tax  officials. 

In  April  1978,  the  Department  apffroved  the  use  of  any 
container  sizes  between  4  and  17  liters  that  are  in  even  liter 
— amounts. — Lt-also-exempted-from-the-size-reguirements -contain- 
ers 18  liters  or  larger.     Prior  to  the  conversion  there  were 
no  size'  requirements  on  wines  sold  in  containers  5  gallons  Or 
larger.     The  Department  had  not  previo.usly  adopted  a  metric 
size  larger  than  3  liters  because  in  1974,  when  the  metric 
size  proposal -was  being  considered,  almost  no  interest  was 
expressed  in  larger  sizes.     Since  adopting  the  metric  sizes, 
one  qonsumer  and  several  industry  members  have  requested 
that  a  4-liter  size  be  adopted  to  replace  the  gallon,  and  the 
Wine  Institute  has  requested  that  12-  and  18-  lit^;i;si2es  be 
permitted .  . 

Conversion  progress  v 

Conversion  of  the  wine  indus-try  to  metric  sizes  is  , 
about  complete.    Wine  and  glass  industry  off icialte- we  contadted 
were  of  the  view  that  the  conversion  was  progressing  smoothly 
at  little  cost  to  the  industries  and  little  disruption  to 
their  operations.     No  significant  problems  were  experienced 
•  by  any  of  the? organizations  we  contacted. 

Conversion  problems  were  eased  because  the  4-year  conver- 
,sion  period  permitted  sufficient  time  for  an  orderly  phasein 
of  the  new  metric  sizes  and  because  the  wine  and  g|<ass  indus- 
tries made  an  informal  agreement  to  convert  on  a  size-by-size 
basis.     The  informal  agreement  permitted  the  industries  to 
plan  for  an  orderly  conversion  by  considering  the  average  life 
of  glass  molds  used  for  wine  bottles. 

Glass  molds  for  4/5-quart  bottles,  the  size  in  which 
"®f?^4y  '^^^f  °f  the  wines  were  sold,  were  converted  into  750- 
milliliter  molds  by  making  minor  changes  to  existing  mold  sets 
at  a  cost  of  about  $1,000  each.     This  permitted  use  of  the 
mold  sets  through  their  normal  lif«  span.     New  mold  sets  would 
have  cost  between  $10,000  and  $20,000  each. 

ft      Several  wine  producers  told  us  they  simply  ordered  the 
.new  size  bottles  when  they  became. available  from  glass  com- 
panies and  made  minor  adjustments  to  their  filling  equipment, 
and  their  conversion  was  virtually  complete-.     One  producer 

.^'^**'t  P^'^chises  of  new  parts  were  needed  to  convert  to 
,.®  .~^^t®'^  ^^2e  but  that  conversion  costs  were  not  considered 
significant..    The  producer  added  that  this  size  change,  the 
"nost  difficult  It  had  to  make,  required  only  about  1  hour. 


Recordkeeping  problems  were  common  to  most  of  the 
producers  we  contacted.     Because  tax  payments  were  based  on 
customary  quantities^  recordkeeping  for  wines  sold  in  metric 
sizes  had  to  be  converted  back  to  customary  quantities.  Prob- 
lems arose  over  the  way  the  Bureau  of  Alcohols  Tobacco  and 
Pirearins"required"-producers"to~round~-sales  '-quant  1^^^^     — One — 
producer  told  us  that  its  computer  system  was  not  adaptable  to 
the  requirement.     Bureau  officials  told  us  that  most  produc-  ^ 
ers'  problems  occurred  because  computer  programs  could  not  be 
adjusted  to  the  number  o^^f  decimal  places  required  in  the  regu- 
lations.    The  Bureau  has  made  arrangements  with  22  producers 
which  had  recordkeeping  problems  to  permit  them  to  base  their 
tax  computations  on  a  fewer  number  of  decimal  places  provided 
that  the  changes  did  not  result  in  reductions  in  the  amounts 
of  Federal  taxes  that  would  have  to  be  paid. 

This  recordkeeping  problem  wouldXbe  eliminated  if  Federal 
taxes  on  wines  were  also  converted  to  inetric.  Recordkeeping 
problems  such  as  this  could  occur  to  oth'er  industries  as  well 
if  they  convert.  / 

Impact  on  the  wine  industry 

Wine  producers  generally  were  of  the  opinion  that  after 
the  conversion  to  metric  is  complete /  there  will  be  little  im- 
pactegMi  production  costs.     One  wine  company  official  told  us 
thaflj^^eut  $12/000  annually  in  storage  costs  will  be  saved  be- 
caul^^pne  new  shape/'  a  375-milliliter  metric  bottle^  .will  be 
used^x6  replace  three/  4/5-pint  bottles  that  the  company  pre- 
viously used.     Changes  in  other  bottles  could  also  result  in 
some  savings  to  the  , industry.     These  changes  could  have  been 
made  without  converting  to  metric/  but  the  metric  conversion 
was  viewed  as  providing  the  opportURity  to  make  the  changes^ 

During  the  conversion  some  costs  were  incurred  as  adjust- 
ments were  made  to  production  equipment/  but  these  costs  were 
not  viewed  as  being  significant.  •  Employees  adjusted  to  the 
changes.     Several  wholesalers  and  retailers  we  contacted  said 
there  was  3|ittle  impact  on  them.  "  < 

Exports  are  not  expected  to  increase 

There  is  no  firm  indication  that  wine  exports  will  in- 
crease because  of  the  conversion/  even  though  several  of  the 
sizes---750  milliliter/  1  liter/  and  1.5  liter— were  selected 
in  pai^t  because  they  were  among  those  approved  for  use  in 
trade 'by  the  nations  who  belong  to^ the  European  Economic  Com- 
munity.    A  Wine  Institute  official  told  us  that  tariff  and 
nontariff  barriers  limited  the  increased  export  of  American  ; 
wines.     There  was  no  indication  that  container  sizes  were  a 
problem  for  our  wine  exports  iDefore  the  conversion. 
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A  Bureau  official  told  us  he  did  not  expect  that 
metrication  would  have  a  noticeable  impact  on  either  exports 
or  imports  of  wines.     However,  he  believed  the  United  States 
would  benefit  in  the  long  term  as  other  nations  would  not  be 
able  to  exclude  American  wines  because  the  sizes  did  not  meet 
-irhternat  ional-s  ize -standards-. — This  WuTd'WcW  be^^^^   


-  >-  .  w»juj.u  <j»jt:ui.  oecause  cne 

united  States  has  adopted  the  metric  sizes  commonlV.  used  in 
world  trade.     The  official  also  believed  that  the  conversion 
was  beneficial  in  that  it  established  a  climate  of  cooperation 
between  the  United  States  and  the  European  Economic  Community 
nations.  . 

■   •         .  • 

We  noted,  for  example,  that  Canada  also  used  its  metric 
conversion  of  wine  as  an  opportunity  to  bring  imported  wines 
under  Its  newly  established  metric-size  requirements.  Because 
all  of  the  metric  sizes  used  in  the  United  States  are  also 
used  in  Canada,  size  will  not  be  a  barrier  for  future  exports 
to  Canada.  '   ■  . 

Consumers  receive  limited  benefits  0 

Since  five  of  the  new  metric  size#~187,  375,  and  7J0 
milliliters  and  1.5  and'  3  liters—are  multiples  of  one  another. 
It  should  be  easier  for  consumers  to  make  price  comparisons 
between  sizes.     Consumers  initia^lly  may  not  Se  aware  that  the 
numbers  -are  multiples  of  one  another  because  the  size  series 
is  not  in  common "use. 

The  liter  of  wine,  however,  will  not  be  as  easy  for  some 
consumers  to  make  price  comparisons  with.     It  is  one-third 
larger  than  the  750  milliliter,     it  was  selected  because  it 
IS  a  commonly  used  unit  in  the  metric  system  and  it  is  widely 
accept^  in  world  trade.  ^ 

The  100  milliliter  will  be  more  difficult  to  make  com- 
parisons with  than  the  other  sizes;  however,  little  use  will 
be  made  of  this  size,  and  consumers  will  feel  little  impact. 

The  addition  of  metric  wine  sizes  in  even  liter  amounts 
above  3  liters  could  cause  a  proliferation  of  container  sizes, 
thus  defeating  one  of  the  original  aims  of  metrication.  -Also, 
sizes  such  as  4  and  5  liters  cannot  be  easily  compared  in  vol- 
ume to  other  metric  sizes,  such  as  the  750  milliliter  and  the 
1.5  and  3  liter,  thereby  defeating  another  of  the  original 
aims  of  metrication.  , 

♦ 

Consumers  also  should  benefit  because  foi»eign  wines  will 
be  required  to  be  sold  in  the  same  sizes  as  domestically  pro- 
duced wines.     Before  the  conversion  the  4/5  quart  comprised 
almost  one-half  of  domestic  wine  sales.    Many  imported  wines 
were  in  23-  and  24-ounce  bottles  which  often  appeared  to  have 
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the  same  quantity  as  domestic  wines  sold  in  the  4/5  quart 
(25*6  ounces).     It  is  unlikely  that  most  consumers  were  aware 
that  the  differences  existed. 

Consumers  paid  higher  prices  for  metric  wines  . 


Consumers  generally  paid  higher  prices  for  domestic  wines 
sold  in  metric-size  bottles.    As  shown  below^  wine  prices  did 
not  increase  as  much  when  bottle  sizes  remained  the  same  as 
when  they  were  converted  to  metric  sizes  or  converted  from  the 
1/2  gallon  to  the  2/5  gallon.     The  latte||change  was  made  in 
conjunction  with  the  industry's  replacement  of  the  1/2  gallon 
with  the  1.5  liter.  . 

^  '  ^  Percentage 

Size  used  ^at  .    Size  used  at  Percentage  change  to 

January  1/             January  31/  price  metric 

1976                         19t78  increase  sizes 


1  gal . 

1  gal . 

6. '2 

1  gal. 

3  L 

12.9 

+6 . 7 

1/2  gal. 

1/2  gal. 

6.7  - 

1/2  gal. 

2/5  gal.  or 

17.2 

+  10.5 

.  '     1.5  L 

4^5  qt. 

4/5  qt. 

7.9 

4/5  qt . 

750  mL  . 

10.8 

+  2.9 

4/5  pt. 

4/5  pt. 

12.4 

4/5  pt. 

375  mL 

12.0 

-0.4 

'  We  analyzed  two  large  marketing  areas ^  Northern  Califor- 
nia and  Montgomery  County ^  Maryland /  to  see  whai^  .changes  were 
made  to  the  jprices  consumers  paid.    We  "selected  these  areas 
because  published  information  was  available  on  the  prices 
charged  consumers.  ■  ^ 

For  our  detailed  analysis  we  selected  19  wines  sold  by 
the  Montgomery  County  Department  of  Liquor  Control  during  1976 
The  selections  included  the  10  domestic  wines  with  the  highest 
sales  amounts  in  Montgomery  County  plus  9  other  domestic  wines 
with  high  sales  volumes..  The  19  wines/  which  were  made  by  9 
different  producers y  comprised  37  percent  of  Montgomery  Coun- 
ty's 1976  sales.     Seventeen  of  these  wines  were  also  sold  in 
Northern  California.    We  also  analyzed  the  size  and  price  - 
\    changes  Jnade  there  so  we^  could  see  whether  the  changes  made 
'•^^  in  Montgomery' County  were  also  made  elsewhere. 
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We  obtained  price  lists  from  the  Department  of  Liouor 
f?^J'^°'''  period  January  1,  1976,  through  January  31, 

1978,  and  for  Northern  California.     The  prices  we  analyzed 
were  the  prices  charged  consumers  for  wines  in  retail  stores 
operated  by  the  Montgomery  County  .department  of  Liquor  Con- 
trol.    For  Northern  California  theVprices  we  analyzed  were  the 
minimum  retail  prices  posted  with  the  State  by  wine  producers 
and  distributors.    We  monitored  the  price  and  size  changes 
made  during  these  periods. 

I        •■  ■  '  ■ .  .    .  ■      -'•  ■ 

We  looked  into  (1)  the  overall  changes  made  to  the  wine 
prices  and  (2)  the  price  changes  made  at  the  time  the  four 
most  frequently  used  wine  sizes  were  converted— the  gallon, 
1/2  gallon,  4/5  quart,  and  4/5  pint.  ^^^'.v 

We  recog-nize  that  many  factors  affect  the  prices  of  k 
^  ^  the  wines  we  selected  which  would  cause  the  prices  to  chafige. 
;y:;//;In  making  our  analysis  we  did  not  attempt  to  analyze  all  the' 
factors  involved  in  the  establishment  of  the  wine  prices. 
Rather,  we  concentrated  on  the  prices  paid  by  the  consumer 
^.n  the  marketplace  to  determine  the  impact  the  conversion 
had  on  the  consuming  public. 

Introduction  of  the  3  liter 

During  the  periods  covered  by  our  analyses,  the  3-liter ' 
size — which  is  27  ounces  less  than  a  gallon— was  introduced 
for  10  wines  that  were  being  sold  by  the  gallon.     In  each  in- 
stance' producers  followed  the  practice  of  selling  the  3-liter 
size  at  a  lower  price  than  had  been  charged  for  the  gallon, 
but  not  making  the  price  reductions  sufficiently  lower  to  make 
tbem  proportionate  to  the  size  reductions.     This  practice  re- 
sulted m  increasing  the  unit  prices  at  the  times  of  the  new 
size  introductions  an  average  of  10  percent — an  averaqe  of  43 
cents  a  bottle,  i 

\f .  '  ■ 

When  the  conversion  period  is  over,  wine  sales  in  the  gal- 
lon w£ll  no  longer^Mpermitted^.     In  April  1978  the  Department 
fPP^*^®^      Pi^opo^^.W/'Permit  metric  sizes  larger  than"  the  3 
1-iteif.  .  If  a  largef'i^tjric  size,  such  as  the  4  liter, 'is  not 
selected  to  replace  t»e  gallon,  the  3-liter  size  could  be  us^ed 

Following  is  a  schedule  showing  the  price  changes  made™- 
to  the  10  wines  in, Northern  California  and  Montgomery  County! 
when  the  3  liter  Was  introduced.  .    ■  \  ^ 
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Percent 

Monetary 

^L,  JLv*  c 

T^y^ir'P  ini^>*P5Jcip 
xv^c  xiiw^^doc; 

Hall nn 

\3  CI  ^  ^      ^  'i  " 

X  1 1  v.*  L  C  Cl  O 

hnf  M  P 

K  A  c  p  H  r\r\ 

A  c  a       r\  n 
U  d  o    U       1 1 

wine 

pirics 

Or!  PP 

f^on^pn^c 

A 

$5.99 

$5.19 

10 

X  \i 

B 

5.75 

5.19 

15 

X  ^ 

c 

5.75 

5.19 

15 

X  ^ 

D . 

5.39 

4.79 

13 

X  ,J 

54 

4.25 

3.85 

15  • 

.50 

F 

5.49 

4.38 

1  / 

.05 

G 

4.99 

4.38 

11 

.44 

H 

4.99 

4.38 

11 

\  .44 

I  .  . 

3.99 

3.39  r 

8 

\  .24 

J 

6.49 

5.49  % 

7 

.37 

Average  changes 

10 

i 

$  .43 

High  price  increases  accompanied 
conversions  from  the  .1/2  gallon  « 
to  the-2/5  gallon  and  the  1.5  liter 

The  m^t  significant  price  increases  occurred  in  the 
cdnver.sion^df.  the  1/2  gallon  to  the  1.5  liter.     The  manner  in 
which  the  conversion  was  achieved  is  noteworthy.     The  nearest 
metric  size  tb  the  1/2  gallon  (64  .ounces)  was  the  1.5  liter 
(50*7  ounces)  which  contained  almost  21-percent  less  contents. 

'  Before  the  conversion  the  1/2  gallon  comprised  about  20 
percent  of  the  industry 's  sales  and  the . 2/5  gallon  was  only 
1.7  percent  of  sales.    When  convert ing  from  the  1/2  gallon  to 
the  1.5  liter/  producers  generally  followed  the  practice  of  ,  < 
first  converting  wines  from  the  1/2-gallon  size  (64  ounces) 
to  the  2/5-gallon  size  (51.2  ounces)^  a  decrease  in  contexits 
of  20  percent/  and  then  converting  from  the  2/5-gallon  size  ^' 
to  th^  1.5  liter/  an  additional  decrease  of  0.78  percent. 
Producers  also  generally  followed  the  practice;  of  reducing 
the  2/5-ga^lon  price^  from  tha.t;  which  was  charged  for  the  1/2  ' 
gallon/  but  not  inaking  the  price  reductions  sufficiently  lower 
to  .make  them  pro^brtionate  to  th^  size  reduction. 
'^-^.if'-- "^^^  ^'  ' 
.Of  /thte^^24  w|: 
.  i/2--gal  ibo  V^&i 
"212  were  coniJrert 


e-  arv^lyj^d  which  were  available  in  the 
S^pi^thern  C^lifo         and  Montgomery  County/ 
5  the  2/^5  gallon  orr^. 5  liter  by  January 
31/  197.fl  .^j    FifteMvOf  ;  these  b  1/2  gallon  to 

the  2/5  gallon/  .a^  seven;  conv4rtec3  .d:i;r1^ct      from  the  1/2 

^;^iter.VV    -  ^  ^^-C-y^j..    /' ' . 


gallon  to  the  1 . 5 


1.5  LITER 


1/2  GALLON 


2/5  GALLON 


WHEN-CONVERTING  FROM  THE  1/2  GALLON  TO  THE  liS'LITER 
PRODUCERS  GENERALLY  FOLLOWED  THE  PRACT  CE  0#  FIRST 
tS^\iI"IK'5.'^''1^S  from  the  1/2<3iLLON^&E'^g4  OUNcI^^ 
^^l3Pfi^^  ^'^^  <51^  OUNCES)  AND  THEN  CONVERTING 
FROM  THE  2/5-GALLON  SIZE  TO  THE  1.5  LITER  (50.7  OUNCES 
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Poll^wing  is' a  schedule  showing  the  price  changes  niade 
to  the  rsHwines  in  Northern  California  and  Montgomery  County 
when  they'  converted  from  the  1/2  gallon  to  the  2/5  gallon. 
This  practice  resulted  in  increasing  the  unit  plsices  at  the 
time  of  the  conversions  an  average  of  17  percent — an  average 
increase  of  41  cents  a  bottle. 


pp  r  p An  h 

MnnP^    r  \i 

Vi\J  1 1  ^  l»  yl  L  y 

"nr  "i  pp  inrTP^^QP 

1  /2-aalion 

'3SrSP*"a  a  1 1  n  n 

"i  np  r pa  sp 

DPr  hnhUp 

bottle 

ha^pd  on 

ha^pd  on 

wine 

*     pr  ice 

or  i c& 

r*  n  n  h  p  n  t  ^ 

pon  hpn  h  ^ 

'A 

S3  .25 

S3  *  09 

1'9 

so  49 

.  B 

2.95 

2.75 

17 

.  .39  ■ 

C 

■»  2.95 

2.75 

17 

.3-9 

D 

2.85 

2.65 

16 

.37 

E 

3.65 

3.35 

15 

.43 

F 

3.25 

3.0  9 

19 

.49 

G 

2.75 

*  2.59 

18 

.39  • 

H 

3.3  4 

'3.15 

18 

.48 

I 

2.79 

2.59 

16 

.36 

J 

2.79 

2.59 

16 

.36 

K- 

■  2.49 

2.39 

20 

.39  . 

L 

3.78 

3.39. 

12 

.37 

M 

3.34 

3.15 

18 

.48 

N 

2.29  ^ 

1.99 

9  . 

.16 

0 

3.49  m 

'  3.39 

-  22 

.60 

Ave  r  ag  e**c  hang  e  s 

17 

$  .41 

Nine  of  the  above  listed  wines  were  l^er  converted  from 
the/2/5  gallon  to  the  1.5  liter.    When  the  conversions  to  the 
1.5  liter  were  made^  no  changes  were  made  inr  the  prices  charged 
for  a  bottle.     But^  because  the  1.5  liter  (50.7  ounces)  is 
almost  1  percent  smaller  than  the  2/5  gallon  (51.2  ounces) 
it  replaced/  the  second  size  reduction  increased  the  prices 
of  the  nine  wines  by  an  additional  1  percent — an  additional 
increase  of  about  2  cents  a  bottle. 

Following ' is  a  table  showing  the  price  changes  made  at 
the  time  the  seven  wines  converted  directly  from  the  1/2  gal- 
lon to  the  1.5  liter. 
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wine 

A 
B 

C 
D 
E 
E 
G 


1/2-gallon  1.5-.liter 


bottle 

$2.19 
2.19 
5.99 
2.59 
2.  69 
2.49 
3.65 


bottle 
price 

$1.99 
r.99 
3.99 
2.35 
2.35 
2.35 
3.39 


Average  changes 


Percent. . 
price  • 
change 
based  on 
contents. 

-1^15 
+15 
-19 
+15 
+18 
+19 
+17 

+  7 


planetary 
prite;  , 
L  change 
based  on 
contents, 

+S0.26^^ 
+.    .26  ' 
-  .76 
+'  .30 
+     .  22 

+  ^50 

+  .17 


-J. 


u    7u"^n'  °^  conversions  that  were  made  to  elimi- 

nate the  1/2  gallon,  only  1  resulted  in  a  price  decrease  for 
consumers.     All  the  others  resulted  in  consumer  price  in- 
creases. * 


We  looked  into  the  . price  changes  iade.  in  Montgomery  . 
County  and  Northern  California  througHbut  our^ analysis  period 
and/found  that  converted  wines  had  higher  average  price  in- 
creases.    Prices  or  wines  that  were  sold  in  the  1/2-gallon 
size  increased _an  average  of  6.7  percent.     But,  those  that 
were  converted  to  the  2/5-gallon  or  the  l.g-liter  sizes  in- 
creased an  average  of  17.2  percent.     Thus,  by  January  31, 
1978,  consumers  of  converted  wines  w/^ re  paying  an  average 
of  10.5  percent  more  than  consumer^who  could  still  purchase 
wines  that  had  not  converted. 

Bureau  officials  told  us  they  had  not  expected  the  wine' 
.  indu^ry  to  convert  to  the  2/5  gallon  as  an  interim  size  when 
converting  to  metric.     They  believed  they  had  no  way  of  pre- 
venting the  industry  from  converting  in  this  manner  because 
the  2/5  gallon  was  an  authorizied  customary  size  before  the 
conversion'. 

:   The  Bureau  has  no  control  over  the  prices  charged  for 
wines.     A.  Bureau  official  told  us  he  believed  that  consumer  - 
education  would  be  the  best  solution  for  controlling  any  un- 
warranted price  increases  occurrihg  during  the  conversion. 
The  Bureau  has  done  very  little  to  help  educate  consumers 
on  the  size  changes  made  by  the  wine  industry  which  is  requ-v, 
lated  by  the  Bureau.  ^     " . 


i    V  •    .....  Cenyersions  from  the  4/5  quart, 
Yj-      '"^to^he-  750  milliliter 

ring  th^  periods  covered  by  our  analysis^  14  of  the  , 
<*wines'  Vev  analyzed  in  Northern  Califormia  and  15  of  the  Wines 
^  County  converted  from  the  4/5  quart 

^   \  to  •th'e,/750.  rtbilliliter.     In  27  instances  the  750  njilliliter  was 
\^ .  V, introduced  -at  the  same  price  per  bottle  that  the  4/5  quart  had 
.         -been  sold /  resulting  in  an  average  price  increase  of  0,8  per- 
'  cent--ab^      1  cent  a  bottle.     The  practice  appears  reasonable 

Ijecause  there  is  only  a  0,2-ounc6  difference  in  the  two  sizes^ 
;    and  the  unit  price  change  was  small. 

^  In  one, instance  the  750  milliliter  was  introduced  at  a 
price  16  cents  higher  'than  had  been  charged  for  the  4/5  quart. 
In  the  other  instance  the  750  milliliter  was  introduced  at  a 
price  10  cents  lower  than  had  been  charged  for  the  4/5  quart. 

Conversions  from  the  4/5  pint 
to  the  375  milliliter 

 '■  '.  :   ^ 

At  the  beginning  of  our  analysis  period^  11  of  the  se- 
.  lected  wines  v«re  available  in  the  4/5  pint.^   Nine  of  these 
were  converte<r%o  the  375  milliliter. 

*In  eight  instances  the  375  milliliter  was  sold  at  the 
same  price  as  the  4/5  pint.     The  two  sizes  were  nearly  iden- 
tical—the 375  milliliter  is  only  0.1  ounce  less  than  the  4/5 
pint.    The  size  reduction  amounted  to  an^  effective  price  in- 
crease, of  0.7  percent—less  than  1  cent  a  bottle.     The  prac- 
tice appears  reasonable  because  there  is  only  a  O.l^ounce  dif- 
ference^in  the  two  sizes^  and  the' price  change  was  small. 

In  one  instance  the  375  milliliter  was  introduced  6  cents 
higher  than  had  been  charged  for  the  4/5»  pint. 

Throughout  the  analysis  period/  we  found  t:hat  converted 
wines  had  lower  average  price  increases.     Prices  of  wines  that 
were  sold  in  the  4/5-pint  size  increased  an  average  ^of  12 .4 
percent.     But,  those  that  were  converted  to  the  375  milliliter 
increased  an  average  of  12  percent.     Thus^  by  January  31/ 
1978/  consumers  of  converted  wines  were  paying  an  average  of 
0.4  percent  less  than  consumers  who  could  still  purchase  wines 
that  had  not  converted. 

Consumers  were  not  provided 

adequate  information  •  ' 

The  wine  industry  and  the  Bureau  have  not  taken  suffi- 
cient steps  to  advise  consumers  about  the  wine  conversion. 

Numerous  advertisements  for  wines  are  contained  in  magazines 

.    .  .  \  . 
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and  newspapers.     However,  we  observed  only  one  instance  where 
advertiso-ng  was  used  to  help  inform  the  consi 
size  changes  being  made. 


jumer  about  the 


We  asked  four  producers  whether  they  planned  any  consumer 
education  or  advertising  programs  on  the  metric  conversion. 
Only  one  producer  had  conducted  any  advertising  specifically 
addressing  the  new  sizes.    The  others  told  us  they  had  no 
plans  for  acquainting  consumers  with  the  new  sizes.    One  pro- 
ducer told  us  it  believed  the  burden  of  advising  the  public 
about  metric -conversion  rested  with  the  Federal  Government. 

We  believe  it  is  particularly  important  for  consumers  to 
have  adequate  information  during  _the  period  when  the  product 
sizes  theyglre  familiar  with  are  being  changed  and  more  sizes 
than  normal  are  on  the  market.    We  also  believe  informative 
advertising  could  have  been  used  by  the  industry  to  advise  the 
consuming  publid  during  the  conversion  period. 

We  also  believe  the  Bureau  has  not  adequately  informed 
cpnsumers- about  the  metric  conversion,     in  December  1974,  when 
the  regulation  on  converting  wines  to  metric  sizes  was  i^ued, 
the  Bureau  issijed  a  press  release  on  the  conversion  and  the 
expected  benefits. 

In  March  1977,  over  2  years  after  the  wine  conversion 
began  and  many  metric  size  wines  were  already  in  the  market- 
place, the  Bureau  began  distributing  the  chart  shown  below. 


f  ■ ' 


bEPARTME|NT  OF  THE  TREASURY 
BUREAU  OF  ALCOHOL.  TOBACCO  AND  FIREARMS 

WINE 


'  BOTTLE  SIZE  \ 

EQUIVALENT 
FLUID  OUNCES 

BOTTLES 
PER  CASE 

LITERS 
PER  CASE 

U.S.  GALLONS 
PER  CASE 

CORRESPONDS 
TO 

3  llttrs 

101  Fl.  Oz. 

4 

12.00 

3.17004 

4/5  Gallon 

1.5  liters 

50.7  Fi.  Oz. 

6 

9.00 

2.37753 

2/5  Gallon 

•1  liter 

33.8  Fl.  Oz. 

12 

12.00 

3.17004 

1  Quart  *• 

750  milliliters 

25A  Fl.  Oz. 

12 

9.00 

2.37753 

4/5  Quart 

^375  milliliters 

12.7  Fl.  Oz. 

24 

^.00^ 

2.37753 

4/5  Pint 

187  milliliters 

6.3  Fl.  Oz. 

48 

8.976 

2.37119 

2/5  Pint 

100  milliliters 

3.4  Fl.  Oz. 

60 

6.00 

1.58502 

2.  3,  &  4  Oz. 

Official  Conversion  Factor:  1  Liter  =  0.26417  U.S.  Gallon. 
Mjilfdatory  date  for  conversion:  January  a,  1979. 

ATF  F  5100^0  (9r76) 
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At  the  same  tfme  it  issued  the  poster  shown  on  the  following 
page  for  placement  in  retail  stores.     The  Bureau  also  issued 
a  press  release  in  which  it  advised  consumers  to  be  certain 
of  the  'sizes  they  buy  because  of  the  potential  for  confusion 
between  bottles  of  different  sizes  which  appear. to  look  alike. 
It  cited  the  liter  and  the  quart  of  wine  as  sizes  which  could 
be  similar  in  appearance. 

We  believe  the  information  provided  on  the  chart  and 
poster  has  been  misleading  to' consumers .     They  show  the  1.5 
liter  as  replacing  the  2/5  gallon^  actually  the  1.5  liter 

is  replacing  both  the  1/2  and  2/5  gRRons.     They  show  the  1.5 
liter  replacing  a  size  only  0.5  ounce  different;  they  do  not 
show"  the  13-ounce  difference  between  the  1/2  gallon  and  the 
1.5  liter. 

.  Thd  poster  and  chart  also  do  not  show  the  3  liter  as  re- 
placing the  gallon.     They  show  the  3  liter  as  replacing  the 
4/5  gallon^  a  size  that  was  authorized  but  used  very;  little 
before  conversion.     They  do  not  show  the  27-ounce  difference 
between  the  gallon  and  the  3-liter  size. 

Furthermore the  Bureau  did  not  provide  consumers  suffi- 
cient information  on  how  to  make  price  comparisons  between  the 
new  metri^c  sizes  and  the  customary  sizes.     It  also  did  not  ad- 
vise consumers  that  five  new  metric  sizes--187/  375/  and  750 
milliliters  and  1.5  and  3  liters — are  multiples  of  one  anoth- 
er ^  a  fact  that  may  not  be  obvious  to  some  consumers  because 
the  series  is  not  used  for  other  products. 

Bureau  officials  were  aware  of  the  way  the  wine  indus- 
try was  converting  from  the  1/2  gallon  to  the  2/5  gallon  and 
1.5.  liter.     The  Bureau  should  have  advised  consumers  about 
this  practice. 
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Comparing  the  New  With  the  "Old"  Bottle  Sizes 


NEW  METRIC  SIZES 

APPROX.  FLUID  OUNCES 

OLD  U.S.  SIZES. 

APPROX.  FLUID  OUNCES 

100  ml 

3.4 

Miniature^ 

2,  3  or  4  ' 

187  ml 

6j 

.mm  ' 

6.4 

375  ml  . 

12.7 

4/5  Pint 

12.8 

750  ml 

25.4 

4/5  Quart 

25.6 

1  Liter 

33.8 

1  Quart 

32.0 

1^  liter 

50.7 

2/5  Gallon 

51.2  , 

3  liter  : 

101 

4/5  Gallon 

102.4 

Department  of\he  Treasury  Bureau  of  Alcohol.  Tobacco  and  Firearms 


ATF  P  5100,7  (12-76) 
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DISTILLED  SPIRITS 


^   The  distilled  spirits  industry  is  also  converting  its' 
entire  product  line  to  metric  sizes.     All  distilled  spirits 
are  to  be  con^rted  from  IQ  customary  sizes  to  6  metric  sizes 
by  January  1^  1980  •     Other  items^  such  as  cordials  arid  li- 
queurs^ whWch  were  exempt  from  the  size  re'^quirements  f or  dis- 
tilled spirits^  are  also  to  be  converted  to  the  metric  sizes. 

The  size  reductions  could  have  been  achieved  without  met- 
rication.   At  the  time  the  industry  made  its  request  to  con- 
vert to  metric  sizes^,  five  of  the  customary  sizes — 1/2  gallon^ 
quarts  4/5  quarts  pint^  and' 1/2  pint — comprised  94  percent  of 
the^industry ' s  sales^  as  shown  in  the  table  below.     Except  for 
the  %/5  quarty  all  the  commoniTy  used  customary  sizes  were  mul- 
tiples of  one  another^  making  It  easy  for  consumers  bo  make 
price  comparisons  between  most  sizes.     Eliminating  little-used 
customary  sizes  also  would  have  permitted  the  industry  to  re- 
duce, the  number  of  distilled  spirits  sizes. 


Principal  customary  sizes  usable 
until  Decemb%r  31,  1979 


1  gal . 

1/2  gal, 

1  qt, 

4/5  qt. 

3/4  qt. 

1  pt. 

4/5  pt. 

3/4  pt. 

1/2  pt. 

1/8  pt. 

1/10  pt. 

1/16  pt. 

Total 


Equivalent 
fluid ■ 6z . 

128.0 
64.0 
32.0 
25.6 
24.0 
16.0 
12.8 
12.0 

8.0 

2.0 

1.6 

1-0 


Percent 
of  total 
sales 


Metric  sizes  permitted  after  October  1,  1976 

Percent  change      Ounce  change 
Equivalent     from  , commonly      from  commonly 
Size      fluid  oz .      .  used  sizes  used  sizes 


0. 
10. 
31, 
35, 

0. 

8. 


■  2.8 
1.3 
8.4 

1.1 


1.75  L  '59.2 

1.0  L  33.8 

750  mL  25.4 

500  mL  16.9 


200  mL 
50  mL 


6.8 
1.7 


-7.5 
+5.6 
-0.8 
(a) 
+  5.6 

(a) 
-15.0 

+  6.3 


-5.8 
+1.8 
-0.2 

+  0.9 


-1.2 
+0.1 


100.0 


a/Size  not  authorized ^^or  distilled  spirits.     It  was  used  for  products,  such 
as  cordials  and  liqueurs,  which  were  not  restricted  in  size  before  the 
conversion. 


.J  • 

.  Conversions  of  distilled  spirits  began  October  1^  1976. 
Many  products  are  cul^Qntly  being  sold  in  the  new  metric 
sizes.  ■    ■       '  - 

The  conversion  is  also  being  carried  out  under  riegula- 
tions  prescribed  by  the)  Bureau .     However  /  it  was  the  Distilled 
Spirits  Council/  a  trade  association  *which  represents  about 
95  percent  of  the  distilled  spirits  industry ^  that  petitioned 
the  Bureau  for . permission  to  convert  to  metric  sizes  and  to 
reduce  the,  number  of  permissible  sizes.     Among  the  reasons 
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given  by  the  Council  for  wanting  to  convert  were  to  (1)  reduce 

production  costs,   (2)  permit  marketing  and  distribution  effi- 

lin^nlT'         provide  4>etter  service  to  the  public,  anS  (" 
promote  exports.  j* 

hwn  ,f^^^"l^fnd"ftry  officials  told  us  \hat  elimination  of 

IC  nT      l"""^^         primary  objective  the  industry  sought 
by  converting.     They  feold  us  the  industry  was  particularly 

Po^r^n'^^/"  "^^r"^  gallon  eliminated'^because 

cost  more  to  produce  a  1/2-gallon  bottle  of  distilled  spirits 
than  to  produce  2  quarts.  But,  because  consumers  expec?ed  to 
payless  an  ounce  for  larger  sizes  than  for  smaller  sizes  the 

pr^cf  srr^uf?^^f  ^^^^  the''; 

dustrv"?n^?hi"LS-?- ^^'''J^  °^  gallon  placed  the  in- 

c^L=  position  where  a  steadily  increasing  proportion 

of  sales  were  moving  into  the  less  profitable  -1/2  gallon 

iou'Td"a^i^"H-^-'5^  y  P^^t  Of  a  metric  ^SiveJ^ion 

^ould  get  the  industry  out  of  this  awkward  position. 

n.^^   .The  legislation  by  the  Congress  directing  NBS  to  study 
metrication  also  stimulated  the  industry  to  consider  conve^t- 

r'f^^-  the  early  1970s  there  was  a  leelLg  among 

some  industry  members  that  the  United  States  would -^be  cSnve^ 
ing.     The  industry  was  also  influenced  by  the  Eur%f an  Eco- 
nomic  Community's  selection  in  1971  of  17  metric  distufed 
spirits  sizes  for  use  in  trade  among  member  nations. 

„„-V^*.S"  1973/  the  Distilled  Spirits  Coun^l  sub- 

^^^^  that  a  public  hTearIng 


hc>  h^iA^  iZ  2-  .  °H^«<*"  asKing  tnat  a  public  hfearinq 
be  held  on _ the  adoption  of  five  metric  sizes  ranging  iE  size 
from  250  milliliters  to  the  liter.  On  March  11,  ms'^^ 
Council  requested  that  the  1.75  liter  be  added  to  the  lisTof 
proposed  sizes.  Some  industry  members  had  expressed  inJIrest 
in  having  a.  size  larger  than  the  liter.'  '  m^erest 

n„  ^  On  July  16,  1975,  the  Bureau  published  a  notice  in  the 
"Fedeiral  Register"  requesting  public  comments  on  the  Council 
proposal  to  adopt  six  metric  sizes— the  50,  187  5  37^^nH 
750  milliliters  and:  the  1  and  1.75  lUers^  In  the  commeSS 

u%%"of1ie\"%%'1?ter'^%r'^^'        ^^-"^  persons  on  th^roposed 

r  K         iiter.     It  was  contended  that  the  1.75  liter 
would  not  be  m  the  consumers •  interest  because  it  was  not  ' 
easily  comparable  with  other  sizes  under  consideration.        .  . 

Some^perspns  suggested  that  the  1.5  liter  be  selected 

botulf  ?n  t^:  I'l^'i'"'"'-  thafgllss 
Dpttles  m  the  1.5-liter  size  were  readily  available,  other 

persons  suggested  th^t  the  2-liter  size  be  selected  ^ecaSse 


it  was  close  to  the  1/2  gallon  and  could  be  easily  understood 
by  consumers . 

^'     Bureau  officials  told  us  the  1.5  liter  was  not  considered 
suitable  because  it  was  not  sufficiently  different  from  the 
liter  and  would  not  satisfy  market  needs  for  a  size  close 
to  the  l/2\  gallon.     The  Bureau  and  the  industry  have  stated 
that  the  2  liter  was  not  practical  because  technological  prob- 
lems made  it  difficult  to  manufacture  glass  bottles  in  the  2- - 
liter  size.     The  technological  problems  appear  to  have  stemmed 
from  the  industry's  use  of  distinctive  bottles  for  many  indivi- 
dual products.     The  bottles  frequently  have  special  designs  and 
handles  which  make  them  unique.     The  low  volume  required  ici 
the  manufacture  of  individual  bottles  made  it  unecon^ical  to 
develop  certain  types  of  glass  molds  for  large  sizes.     In  con- 
trastf  the  wine  industyry  uses  common  bottles  without  distinc- 
tive  designs^  making  Ct  economical  to  make  large-size  bottles^ 
such  as  the  1/2  gallon/  the, /3  liter^  a^d  the  gallon.  . 

On  March  3^  1976^  the  Bureau  approved  conversion  6f  dis- 
tilled spirits  to  six  metric  sizes — the  50/  200/500/  and  750 
milliliters  and  the  1  and  1.75  liters.     Use  of  the  metric  sizes 
was  authorized  to  begin  October  1/  1976/  and  be  complete  by 
January  1 /  1980.  ^       .  > 

The  Bureau  used  the  conversion  as  an  opportunity  to  apply 
the  size  requirements  to  cordialS/  liqueurS/  cocktailS/  high- 
balls/ bitterS/  and  other  specialty  items  that  pr^eviou^ly  had 
been  exempted.     Requirements  were  aliso  placed  on  the  number 
of  bottles  permitted  in  a  case.'-  -^f  * 

In  announcing  tjie  conversion/  the  Bureau  Director  said 
that  the.  change  "should  result  in  positive  benefits  for  con- 
sumers as  well  as  for  industry  and  government."     He  stated 
that  the  change  to  metric  would  (1)  reduce  significantly  the 
number  of  bottle  sizeS/   (2)  provide  enough  separation  between 
si^es  to  deter  possible  consumer  dece'ption /  and  (3)  make  ^cal- 
culations easier  because  of  the  round  numbers.     He  alsp  ^Hjf^^^ 
that  these  factoris  should  aid  consum'ers  in  making  price  c^^ 
parisohs.     It  was  alsi^  expected  that  the  conversion  would 
benefit  bottlers/  glass  manufacturer s ^  wholesalers  /  re tailers /. 
and  governmental  agencies  concerned  with  distilled  spirits 
taxation  and  regulation. 

Industry  views  ^on  conversion 

Conversion  activities  were  just  getting  underway  at  the 
time  of  our  discussions  with  five  distilled  spir its  producers/ 
the  Distilled  Spir its  jCouncil /  and  others  in  the  industry. 
These  officials/  however/  were  not  expecting  any  major  prob- 
lems or  benefits.     Several  officials  commented  that  they 


♦  -J 


Ira^nnti  •     K  FF^^^^'^^        havi;.g  to  maintain  inventories  of 
prodqcts  in  both  sizes  and  that  there  would  be  some  losses  in 
productivity  during  the  changeover.  losses  in 

Ori'e  distilled  spirits  official  described  the  conversion 
as  posing  no  difficult  problems  for  his  company.     Se  laid  ?Lt 
the  company  is  constantly  making  changes  in  its  ODera?ion<, 
orodu^Mi''i'""  introduced,  new'labelHre  develo^Jdf  anS"  • 

^""^  adjusted  to  handle  bottles  of  different 
sizes  with  varying  contents.     He  viewed  the  .change  to  metric 

Dli"?io^"°^^^^  S^^"^^'  """^h  different  thL  his  com- 

p^fy  f^ces  on  a  day-to-day  basis. 

„<=  i-K?[?°^-^''  Official  of  a  distilled  spirits  producer  told 
m!>:  ?^         company  estimated  it  would  cost  $J,.5  million  to  . 
make  the  conversion.  This  includes  converting^ottle  laSels  - 
Ts  JEI  vaLf of^r"":  and  Changing  equipment.    Alio  included 
IS  the  value  of  glass  bottles  made  obsolete.     This  amount 

'o'less'than  r^^^^r"'.  l^^^^-tial  in  that  it  amountk  . 

to^less  than  0.5  percent  ofJ|||  company •  s  annual  sales. 


^^^/JJ^'^f^.fistilled  spir^i)roducer  estimated  it  would 
spend  $4  million  , to  convert  its  facilities.    Most  of  these 

ml!uiUeJ'and  f^^f-^'^^-y  adjustments  to  producf  the  200 
milliliter  and  1.75  liter.  The  adjustments  for  these  sizes 
were  expected  to  be  costly  arid  time  conshming  becausi  they 

:;?"^^d^^ably  different  than  the  cu^oma?y  sizes  prolLed 
Only  minor  adjustments  were  considered  necessary  to  conver? 
to  the  50,  5O0,  and  750  milliliters  and  the  liter! 

$16  OoS^fnH°???"Ln^^°  nee*to  spend  between- 

JlL.      o  f  each  for  new  glass  molds  for  the  new 

metri;;,h?nn'oi=^'^"S^^^°"^'^  whether  they  should  be  considered 
metrication  costs  because  with  proper  timing  the  new  alass 
molds  could,  be  used  to  replace  old  Ones  tha?  wear  out! 

■ 

prbduci 

.^f^^f^   t"-^^"'^«--L""f  storing,  and  hartdling  efficiencies 

would  result  because  fewer  sizes  would  be  produced. 

wt»-h  ^hS^^"^"^'  it  did  not- appear  that  ^he  industry  was  concerned 
^with  the  conversion  costs  because  these  costs  were  not  viewed 
as^bemg  substantial.    ^  the  other  hand,  the  industry  did  not 
expect  to  realize  any  sdBstantial  benefits.  ^cry  aia  not 

Exports  are  "not  expected  to  increase 

Ngne  of  the  companies  or  trade  associations  we  contacted 
expected  exports  to  increase  because  of  the  conversion? 
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Tariff  and  hontar'if.f  barriers  exist  which  reistrict  li^e  export 
of  U.S.  distilled  spirits. 

-Consumers  will  not  benefit 


■t  ; 


We  saw  little  evidence  that  consumers  will  benefit  from 
the  conversion  of  distilled  spirits.     Not  aM  of  the  sizes 
selected  make  price  comparisons  easy  for  the  consumer. 

The  1.75^  literr  which  is  replacing  th6  1/2  gallon^  is  not 
easily  comparable  with  either  the  liter  or  the  750  m-illiliter, 
the  sizes  with  which  consumers  will  compare  it.     The  1,75 
liter  is  1-3/4  times  larger  than  the  liter  and  2-1/3  ±imes 
larger  than  the  750  milliliter.     Consumers  were  better  off 
when  they  could  double  the  price  of  a  quart  or  multiply  the 
price  of  a  4/5.qliart  by  2.5  to  determine  whether  the  1/2  gal- 
lon was  a  better  value.  ' 

Bureau  officials  believed  that  even  though  it  is  not 
easy  for  consumers  to  make  price  comparisons  with  the  1.75 
literr  its  selection  was  better  than  the  2  liter.    They  be-  / 
lieyed  it  would  not  be  in  the  consumers'  best  interests  tQ 
''force  the  industry  to  make  an  uneconomical  size  as  the  extra 
costs  woiuk3  have- bfeen  passed  on  to  consumers  through  higher 
prices.     A  Bureau  of||xcial  told  us  'he  was  not  overly  concerned 
that  consumer's  could  hot  compare  the  1.75  liter  with  the  other 
sizes.     He  beliieved  most  consumers  made  price  ^Comparisons  be- 
tween items  pf  the  same  size  rather  than  between  items  of  dif- 
ferent sizes. 

Before  the  conversion  consumers  could. easily  compare 
values  between  the  1/2  pint  and  the  pint.     Comparisons  between 
their  replacements r  the  200  and  500  milliliters^  will  not  be 
so  easy  because  the  500  milliliter  is  2-1/2  times  larger  than 
the  200  milliliter.     Also,  consumers  will  not  be  able  to  make 


easy  price  con^ 
milliliter. 


parisons  between  the  200  milliliter  and  the  750 


because  it  was, 


Bureau  officials  told  us  the  200  milliliter  was  selected 


.wv-ww^  *w  „w*w,  a  size  selected  by*  the  European  Economic  Com- 
munity for  use  in  International  trade  and  because  it  falls  in 
the  1-2-5  numtiering  series.     Many  metric  proponents  consider 
the  1-2-5  serie^^  size 
products  because  by  using  .size 

liters  and^'1^72>  5,  and  10  liters^  consumers  can  m^ke  price 
comparisons [among  sizes, by  multiplying  or  dividing  by  two  and 
in  .som?  cases,  combined  with  a  moving  of  the  de.cimal  . sign. 


the  1-2-5  series  an  ideal  size  series  for  packaging  consumer 

.zes/  such  as  200  and  500  milli- 


Bureau  officials  told  us vthey  did  not  know  how  much  in^ 
ternational  trade  was  conducted  *in  the  200  milliliter  or  in  . 
the  1/2  pint  which  'it  replaced.     Thus,  they  did  not  know  what 
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.the  immediatife  impact  on  distilled  spirits  exports  ii^^uld  be  ■ 
.._..k^cau_se_.the^.  200_millili.t 

lieved  that  the  size  selection  was  still  valid  becaug^tjhe  ' 
potential  ^r^future  exports  would  be  f acili t-ated , ' 

Also,  the  desired, benefit  to  the  consumer' of  fenq  able^ 
P^^?^  comparisorisVTDetween  metrig  sizes  because  the  2do-'' 
7^^  -  1 1  •  1  "I?  'the  1-2-5  series  wilL^Aot  •  materialize  becauseV 
the  750-millilite?  aqd'the  1.75-liter  sizes  ar'ei^ot-iW  the 
series.     Consumer s^wi  11  ncrt-  be  able"  to.  make  al^^^ the  price  cbm-^.'^ 
parisons  the  Bureaff  sought*     •        *  ^  .  ;  ,  V->J"',  - ,. 

Consumers  paid  higher"  pgiceg       *  .  '  - 

for  converted  prbdttcfcsrT"   ^  ,  .  '  "'^ 

TP  see  what  changes  were  made  to  the  prices  consumeirs^V  -  v^^ 
.paid  during  the  conversion  period,  we  selected'  28: distilllta^'^^-^ 
spirits  sold  in  Northern  California  and  26  distilled  spirlS^^?' 
spld  .in  Montgopie^y  County,  Maryland./,  m  makii^'duc  selec--  > 
ti,ons>  we  obtained  distilled  spirit-^'sales  datf  from  the  N^^'V^M^^^ 
,  tionaa  Alcoholic  leverage  -Conttol  Association,  which  hktM^^V^^' 

topty,  Maryland..-  We  .selected-  distillS^  spirits:  whiShVc^ffii^  SM^ 
^K^h!  .Ho°A     35  percent  ot^he  sales  of  leading  fcrand^repi^t^ 
ed  by  the  Assoc iat;Lpi^.  betw^n  January '1^  and  October  31' 

f^'.  ■■  •  ;.  -:■     -  -'"^  '•  ■"'■''.-^'* -  .    ■■  •■■        .      •       ■  ^     '  .•;>-'"^'^00 

'  ''^We.analyzed  th^  price  changes  mad^  to  .Mh^:  s&k^t^i ■  d^^ff^ 
.ed  spirits  for  the  period  JUlv  1 .  l  <i7(ii^il  jr^^r.'  V-^.4=^.I^yh: 


Ih^M^lT  •^'P^Qits  in.  retaii,-s.terres  ppera'tedtm? 

the  Montgomery  .C^>unty  J)eparjbment  of  tiqu6rrG<3bW^,  -  -  P6r>'.  '^  '^ 
NPrthern^.Cali^pr^ia^the  .prices  v^arl^^^^^MM':,^^  • 
retail :«pric^.  .posted  xith  the  St^e  by  dis tiller spiHtfcp  " 
ducers  and  di^stributprs.    -  .'    /    -  .  • 


rp- 


-.-V?  ^®^°?"!2e  that  many. fapvtpr^^  of  tli6x 

r/^i-i^^^'"''^*^^  ''^  selected  which  cause^'p/ices  tp  change. 
We  *id  np.t_ attempt  tp  analyz.e  'aii- th^  fact^prs  invplved  in 
the  establishment  pf  the.distilj^d  . spirits" prices.  Rather 
we  cpncentrated  pn  the  prices  cliarged  in  tfhe  matkefcplace- 
^ublic^'^^"^'         i'"P3-Ct  the  cpnyeVsion  had  pn  the  , consuming  . 

.    .  We^fpund  that  c"Shsumer-s  P.aidv^arppPrtiPnately  higher      -  - 
prices  for'  prpductq  that  were; cpnverted  than  fpr  thSse  which 
were  net  cpnverted.     Higher  price  increases  were  made  to  the 
iLn^  i        and^the  200  milliliter-the  sizes  that  consLers 

.t^''^  difficulty  making  price  coirtparisons  with— than  for 
th6  other  customary  and  metric  size'^  available •  for  sale.  - 


We  looked  into  ^ the  overall  price  changes  made  between  . 

-Juiy:-lV~l-9-76r^^^ 

that  were  made. at  the . time  of\ the  conversions.     The  following 
schedule  shows  a^ comparison  bfihe  percentage  price  changes  • 
madeJ«jitween  July.  1,  1976>  and  iJanij^ry  31,  1978,  to  the  dis- 
spirits  sizes  we . analyzed . 


Size  used  at 
Jul>.  1,  1976 

1/2  gal. 
1/2  gal. 

1  q.t, 

4/5  qt . 
4/5  qt. 

1/2  pt. 
1/2  pt. 


Size  used  at 
Jan.  31,  1978 


Percentage 
^price 


1/2  gal. 

-0.7 

1.75  L 

* 

.y-+5.4 

1  qt. 

+3.4 

4/5  qt. 

.  +3.1 

750  mL 

.+  3.8 

1/2  pt. 

+  2.0 

200  mL 

+13.4 

Percentage 
change  to 
metric  size 


+6.1  ,  .V 


+0.7 
+11.4 


,     *     No  conversions  were  made  from  the  quart'to  the  liter, 
from  the  pint  to  the  500. milliliter ,  and  from-the  1/10  pint;  • 
to  the  5Qi:  jmilliliter.     For  these  the  metriG.^sizes  arp  all  ^- ;  ^^^^ 
larger  thain'  the  customary  sizes  they  will  tfeplace.  ,  ^^l:-^^ 

'         Thfe  industry  appears  to  be  following  the  general  practice 
of  introducing  first  the  metric  sizes  which  are  smaller  than  ' 
the  ci'ustomary  sizes  they  will  replace  because  it  will  most 
likely,  be  necessary'  to  increase  the  prices  of  the  converted 
products.     For  example,  officials  at  one  distillled-  spirits-  " 
company  told  us  that  because  the  liter,  is  laraer -than  the  *  . 
quart,  price  increases.  Vill  be  needed.     Thererorg,  conversions 
firom  the  jguart  to  the  liter  will  be  made  late  in  the  conver- 
sion pe-ridd.     The  price  increases  will  make  the  liter  prices 
appear;  to.  be  less  of  a,^value  than  competitors!  q^arts  that  are' 
ailso  available  for  sal6.      .  ^  •  . 

Consumers  paid  higher  prices  for 
distilled  spiiTits  converted  from  ^  . 

,V     :  ,the  1/2  gallon  to"  the  1^75  lit^r 


Conversions  from  the  1/2  gallon  to  the  1.75  liter  gener- 
ally were  the  first  made  for  the  products . analyzed .    p£  the 
47  distilled  spirits  available  in  the . 1/2-gallon  size  in 
Northern  Californ.ia  and.  Montgomery  County,  45  were  converted' 
to  the  1.75  liter vby  January  31,  1978.     In  every  instance,  the 
prb<3 act  unit  pi?ice^increased.     On  the  average,  the, price 


■  #*??5'^®^ses  made  -at  the  ti^^^  Conversions  ^mounted  to 

j^^44tEei^?li"an^ayerage-ot-^   "^.,1.^^ 


.^K^  ;,v:.^  43        ^j^g        conversions,  the  bottle  prire  ika-s  de-  • 

:  creased  but  not  proportionate  to  the  size  decrease  -^Jultina 

'  '   made- the  prices  of  converted  products  afibear 

P^^^f!5  '^^"^^^^'"P^^^^^^^'.P^^^^^ts  that  had  not  con?lrted. 


litei  So?m!o  conversions  the  prices  of  the  smali%tr  1.75- 
ii^^L  ''^^  increased  over  £he  1^2  gallon  beinlVe- 

l/?-af;ion'So?fi  1.  75-Xi;ter  b5>.t  ties' look  very  si^r  to 

ihi  K  ii?    bottles,  consumers  who  did  not  carefully  look  at 
the  bottles  could  have  been  easi-jk;misled .  , 


that  n^;^i  -^^  long-term  price  changes 

'     between  JuT;  1    ^"^"Jntgomery  County  and  Northern  California 
■veVJ^  r.S.h  1976,  and  January  31,  1978,  we  found  that  cbn- 
th^i,rnnt  ^^•^'^.^i^^^''  average  .price  increases  than  those 
sold  ?f th?  V5?"^^  spirits  that  were 

'  5veraa2  (  ^"'''"^         ^"^ire  period  decreased  an- 

d^'^fl^^  °^  ^'^-J>^rcent.     But  those  that  converted  to  the  1.75 
^^'If  fq^S''''^^^^'^  aa  average  of  5.4  percent.     Thus,  by  January 

Ji,  1978,  consumers  of  converted  distilled  spirits  were  oavina 
.   an  ^verage^of  6.1  percent  more  than  consumers  who  could  s?in^ 
purchase  -Items  that  had  not  converted. 

.     Conversions  from  the  4/5  quart  .-^^ 
to  the  750  milliliter 

.      ~     '  ^ — .     ,  .   .  •  .  . 

the^4/^au2rrM^''  '  34  Of  the  53"  ^nal'yzed  products  in 

Pnr  39^5  Jk    W  ^ere  converted  to  the  750  milliliter. 
tor  ,J2  of  the  cOTPiyersions,  the  750  milliliter  was  Jbid  at  the 
same  price  that  the  4/5  quart  had  been.     In  one  i^lJance  the 
■  decreased".  instance,  the  3i?e  ^as 


■3' 


increase  of  O'.S  percent,;  about  ^sjcA^ite  a  botile.  The  bractirs 
■appears^reasonable  became. o£  «Si||.size  and  ^p^Jle'^chaS,^ 

Conversions  from  the  1/2  pinfa'^'%'''  ' 
'       to  the  200  milliliter 

■■  ■  •  ■  , 

liter^TonnLir'"'^^-  ^/lPi"t  (8  ounces)  to  the  200  milli- 
liter (6.8  ounces),  a  size  decrease  of  15  percent,  reoresents 

STled^^'^^^P^^^^"'^^^  ^^^"ction  in  size  being  made  to  l!s-  ' 
tailed  spirits,    By  January  SI,.  1978.  38  of  the  45  |istil^-^ 

■'^^'■■■  "■<^..  \:x..--:-.:  •■■■26r25-  -  '^'H^ 


ERIC 


In  Maccn  -iistiV^fi^n  ;,ir ii-oT"^'-  -        -  - 

conversion  of^^i^t^X^d  .^^  thl^-^^^^^^^  Sizes,  it  issued  a 
release  ^'JJe  B.^^g  °  ^eaan  ^ffferences  between  the  sizes. 


■fstf-i^hen  ,*'^®i?*^'^®^u  announced , the  proposed 


press 
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)  BU**  AUC^*^,  ,  piJ^^CO  AND  FIREARMS 


BOTTl-E  SIZE 


cA$e 


SPIRITS 


1/2  Gallon 


U.S.  GALLdtHS 


CORRESPONDS 
TO 


Official  Conv«i 
Mandatory  data  for 


ATFF  5100.10  (9-76) 


ferent  sizes         to^Peat  ^  aair  ^^^^ 

calXea  attentit^^v/  l  ^he  sT^^  ^^^'^ 

more  than  tl\^' ^%q^^S^I^^  but  jw* 
tical  in.  appeal-  '^"^ 


|.t  ;specif  ically 
ontains  4.8  ounces 
h  may  appear  ideni- 


'being  replaced hK^^o  nP 


th  ^o  "^^'^-frV  the  percentage  dif- 

ferences betwe^*^     ^  new  ^       ^  ^izes  and  the  castomary 
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sizes — information,  that  would  be  helpful  to  consumers  desiring 
to-make-  pr-ice-  Gompar-i-sons-dur-ing-the-9^   - 

We  believe^the  Bureau  should  have  been  more  aggressive 
in  its  efforts  to  help  consumers. 

FEDERAL  TAXES  ON  WINES  AND  DISTILLED  SPIRITS 


Federal  taxes  on  wines  and  distilled  spirits  are  provided 
for  in  the  Internal  Revenue  Code  (26  U.S.C.>  5001^H*vv  These^^^^ 
taxes  are  based  on  rates  per  gallon.     Likewise^  thle  Bureau V|^,% 
regulations  on  wine  and  distilled  spirits  taxes  and  other  mat- 
ters issued  by  the  Bureau/ except  for  thase  prescribing  the 
wine  and  distilled  spirits  container  sizes^  ai^  also • based  on 
...customary  .quantities.  .  ^ 

•    Producers  must  convert  their  sales  re^i''a^^^|f- 
products  into  customary  measurement  terms  to  de^t^rmine/ their 
tax  liafexlities.     As  producers  make  conversiohs'^''to  metric / 
*  they  ^musjt  convert  more  and  more  of  their  records. 

Recordkeeping  problems  wajre  common  with  the  wine  produc- 
ers wglppntacted.     Several  industry  officials  told  us  it;  would 
beneffr^^their/operations  if  the  measureme^^t  system  used  for 
.tax  and  s^  reporting  were  the  saiti'&  as  that  used  for 

product  i^^eB. 

Revisions  of'the  Internal  Revenue  Code  and  related  regu- 
,latians*;will  be  needed||pfc  industry  and  GovernmentNfeecordkeep- 
ing  :  is  tov  be  •  simplif  ie^^^^^^  _  - 

, SOFT.  Brinks:     ■.  -^j^:.-^.--       "  , 


Iijidtfstry.  conversion  activities      ■  •  ' 

.^.'^    Use. of  .metric  size  containers  for  soft  drinks  began  in 
/^Spril  1975  ^heh  ar^jf^^jj^^Boft  drink  company  introduced  the  ;*r 
Wter  size  j*^^  marketing  areas.     The  company  warfti'ed 


 .     _   „_      permit  a  20-pei 

sa^yings  in  spaice  for  bottlers  because  (1)  more  cartons  could 

Platied  in  the  same  amount  of  spjice/   (2)  increased  payloads 
would  be  possible  for- trucks,  and  (3f  more  storage  capability 
V  would  result  in  warehouses.    Alsor  customers  preferred  the  \ 
^Bew  bottle.  ^  C 

■"  - -A^'"^"^"::^^^^^^^^^  •  ■  •  ■.'^*:'  •  /■ 

'^^"^Wppmpa^  low  height  of  the  new 

«-^^uld  be  perceive  containing  less 

•^^j^ygisity  than 'comp^  The  ^ompany  believed  it 

cou3D(3  overcome  th.e^  height  perception,  problem -^by  designing  the 
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.-  new  bottle  to  contain  more  contents  than  cdiji^eting  pfroducts 
_ _and. -conv-i-nc-i  ng--c u  s  toni«*s- th at  -the- shor t e r~ bo t"t^^^^^^^ 

more  contents.  The  liter  was  selected  because  it  contained 
1.8  ounces  more  than  the  quart,  and  there  had  been  national 
interest  in  metrics.  <^^^yjii<i± 

.         The^company  viewed  using  the  liter  as  an  opportunity  to 

R  e-^^  '"-^^^^^^^  ^'^""^  industry  ^ith  the  metric  sys- 
-    '  ^Besides,  If  the  company  converted  to  metric  it  would 

ne,ed  to^have  a  bottTe  that.was  different  from  the  standard  - 
plants"  '  ^  to.  solve  potential  sorting  problems  in  bottling 

^     <=i.^  "^^fiSS  ^^s?  ^3S  considered  right  for  introducing  a  liter 
size.     LWger  sizes,  specifically  the  quart  and  ths '1/2  gal- 
lon, were  becoming  more  and  more  important  in  industry  sales, 
so,i^t  made  sense  to  introduce  the  metric  size  in  a  large  bot-' 
tie.     Alao,  in  most  marketing  areas,  the  larger  bottle  would 

.,    be  an  addition  to  the  company's  existing  sizes  rather  than  a 
replacement  for  an  existing  size.  , 

w;,V  .^n  =  ^2^''''^'i^  ^^""^  ^"  fi'^st  marketing  area 

.  was  considered  .a  success.     Sales  were  high.     The  size  intro- 
accompanied;'by  ap  extensive  advertising  campaign. 

Ch^Swi  M  'i'!''!  media^ave  the  new  size  extensive  coverage,^ 
which  r^ul ted  iij'^^f^^^^^  '  * - 

f*^^"se  of  the  suc^iik^  sales  expe/ienced  in  the  first 
.  m^Jketing  area,  bottlers  .  in  other  areas  also  began  to  use  ^he 
:n;^^K^^?^rf"^  the  company  also  began  use  of  the  1/2-liter 
and.  the  2-li.ter  sizes-.     Both  refillable  and  nonref illable 
metriq-size  bottles,  wer-e  used. 

'  in^MrS^WwS^K"^   -^^^^  r^  of  n'Stric  sizes  by  the  sdft  drink  '  . 

i;2r^K^Q75  ?K  f''^^^^^^  Onfe  company  estimated  £n 

'  ^^^^M^^  ^^'^^'^  60,percent  of  the  United  States  had 

at  10^t  one  of  ,it^^^^ 


:  '  ,    All  thf  metric. soft:  drink:  changes  that  we  arS^lSare  of 
involved,  soft  drinkr^-s^^  bo-ttleL     No  so^t  dr'inf fwife 

■  ?olTnriK.i"-  '"^^^^.^-^^^  •  ,  Soft  di:  ink  industry  officials 

told  us  that  no  converslfoas  involved  cans  because  the  costs 

'■g?'^??Tfon         Prbdudtion  facilities  would  be,  too  high,  about 
$1  millioa  fpr  each  can  production  line.    Also,'  concern  was 
expressed  on^the  impact  changing  *can  sizes  woul^'  havl  oh  " 
vending  machines r  .7 

We  did.  not  identify  anV  instances  where  the  new  metric  *' 
^^'rf  i=^?i'\?°'K""^?  to- replace  existing  customary  size's  soJd  * 
in  refillable  bottles.    About  38  percent  of  the  industry  's 
1975  sales  were  in  refillable  bottles  and  to  replace  thetft 


THE  COMPANY  WAS  OT^  TH6  LOW  HEIGHT  Of ' 

BOTTLE  WOULD  BE  PERCEIVED  BY  CUSTOMilBS  AS  CON- 
'TAIIMING  LESS  QUAIJ^TITY  TH-^N  COMPETING  PRdDOCTS^^ 
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with  new  metric  sizes*  could  be  costly  for  the  industiry.  One 

sof  t  drTnlr~c6mpah^^  us^t"  would  cost  $66  niriiion  to  re- 

place  its  existing  inventory  of  customary-size  refillable 
bottles,  related  equipment,  and  bottle  cartons.    Another  soft 
drink  company  told  us  it  would  cost  over  $100  million  just  ,fcb'' 
replace  the  bottle  inventory  of  two  of  its  key  sizes.;  ^ 


Regarding  refillable  bottles/  in  M71  -the  Oregon' St^fe|i#' 
■Legislature  enacted  a  minimum  deposit  law  that  required  tH^'Iti^ 
a  refund  be  paid  on-  all  ^^everage  containers.     By  early  1977 
four  States  and  several, <Lpcal  governments  had  "enacted-  some 
type  of  mandatory  deposit  legislatioa.     Other  Juri'sdict^ 
are  considering  similar  requiTfei^ritsy^^^^^^  .: 
been  made  to  enact  Federal  legislation  pro^^^^       for  a  rta-  ' 
tional  mandatory  deposit  system.  that  enact-" 

ment  of  mandatory  deposit  legislatii^l-.-would  cause  the  use  of 
"refillable  containers  to.  increase. -  If  this  happens  soft  drink 
^.bottlers  will  need  to  purchase  larger  inventories  of  refill- 
able  bottles  than  are  currently  needed.     If  their  inventories 
of  customary-size  refillable  bottles  increase,  conversion  may 
.be  more  difficult.  * 

All  the  industry's  metric  activities  have  been  made  on 
a.vo-luntary  basis.     Industry  officials  viewed  conversions  to 
metric  #1  a  voluntary  basis  as.  b^gst  se-rvi'ng  the  industry's 
needs.    They  believed  theft  by  being  able  to  convert  on  a 
voltintary  b^^is,  changes  can^;.-ma4e.when  most  Beneficial  to 
_their  operations.     Changes  made  in  this  manner  were  expected 
to  be  less  costly.  '  m 

Off  Icials  generally  expected  that  use  of  rjetr ic-size 
containers' will  continue  to  increase.     However,  the  industry 
has  ho. timetable  "for  making  a  conversion  to  metric  sizes. 
One  ofMcial  estimated,  that,  unless  unforeseen  "mar  ke^a 
ch^ges  occur>  Its  most  widely  used- refillable  'Gua"^^^ 
bottle  size  wOuld  still  be  in'use  for  2a">inore  year! 


•  f P  spit\e  of  the  successes  achieved  by  the/industry  in 
doptihg  metric-size  .c'ontainers,  industry  officials  told  us 
of .  no  specific  benefits  the  industry  would  obtain  by  making 
greater  use  of  the  metric  system.     Benefits,  suchas  the  in- 
troduction of  new  shape  bottles  and  achieving  sales  increases 
by  selling  products  m  containers  larger  than  those  used  by 
c<«npetitors,  could  have  been  achieved  without  convertinq  to  • 
metric...,".  ...^z.  '■.  \^    ■  >  ^gs. 

lorft  drink  inefUstry  off i^c^l's  told  us  #at  bottled  soft 
drinks  are  not  exported.  A  con'O^rsion  to  metric  was  not  ex- 
pected to  have  any  efJ^ct  on  exports.  .  • 


Consumers  have  benefited 


"  It  appears  to  us ^  however ^  that  consumers  have  received 
sOme:3ehefi^  in  the  soft  drink ''ihdus- 

tif^.    *1:^e^^  industry  has  begun  marketing  some  of 

its  products  in  rational  metric  sizes/  which^  if  this  trend 
continues  and  a  complete  conversion  is  njade  to  metric  sizeSf 
should  heip  make  {^r ice  comparisons  easier  for  consumers.  In 
Febru^y  1911,  the  Virginia  Depattme^nt  of  Agriculture  and  Com- 
merce reported  in  its  monthly  newsletter  of  consumer  informa- 
tion that  several  soft  drink  bottlers, had  converted  soft 
dr.itlks  in  certain  areas  to  larger  metgic  sizes  without  in- 
creasing  the  price.     For  example ^  one^tiiompanyH:hat  had  sold  : 
its. soft  drin^ks  in  a  28-ounce^  nonrefillable  bo±-tle  began 
selling  the  liter  (33.8  ounces)  at  >the  same  pric^.  Other 
companies  had  sold  the  liter  at  the. same  price  that  had  been  • 
used  for  sales  of  the  quart  |32  ounces )f  giving  consumers  al- 
most 6  percent  more  value  foX.^eir  money,     5ne  company  told 
us  its  pricing  strategy  was  to  price  the  litijt  at  the  same 
price  as  competitors'  quarts.     We  were  nofe,  able  ^fop  verify  the 
actual  pricing  of  soft' drinks  tiiat  has  occurred  as  bottlers 
made  conversions  into  metric  sizes.  V 

Coni^umers  have  also  benefited  in  that  the  metric, sizes 
used  by  the  soft  drink  industrvy~l/2  liter^  liter  ^  and  2 
liter; — aie  multiples  of  one  another.     Use  of  these  sizes  per- 
mits consumers  to  make  price  comparisons  between  these  sizes 
*while  at  the^  same  time  providing  suf f icient  chplice  to  satisfy 
consumer  heeds.  .  Increased;  use  of  <{these  sizes  could  result  in 
eykn  J^ilJI^ther  benefits  |tO  consumers  desiring  to  make  price  com- 
parison's when  shopping  .-f'. 


'Soft  drinks  are  sold  in  1^  customary ''size  containers— 


6-1/2,  .  7r  8,  10,  12,  16,  24,  2efc V2B  64 

.ounces.     Many  of  these  sizes  do  not  lend  to  easy  pr*ice  compari- 
sohfe  with  r^h(^r  siz'es.     Also,  many  soft  (prinks  are  sold,  in 

cartons  ftail^g  2,  4,  6,  8;  or  other-  guahtity  cOT  Be-  ; 

cause  of.  t^^^                              cartphsv;?^^  come  ^^..^r 

in  sizes  sl^fPas  3|^  which  '/y^i^ 
which  do  nb.t  lend  ^  easy  pr^ce  cbmpd 
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If  there  were  a  comm^ete  conyersidri  to  metric  sizes ,\ 

this  could  help  facilitatSiicohsumer  price 'comparsioi^t  partic- 
^ularly  if  rational  sizes  li^^^^:^!^^ 

liter  are  used.>    For  examplj^ir/;^^^^^^^^  carton  of  ieight 

1/2-] 
pri< 
same 

sold  in  customary  sizes  th1SEIl^?S?^i&l tl  of  one  anpther.V 

Also,  the  bfenefitvof  rational  sizes  is  not  a^  important  when 
stores  use  unit  pricing  labels..-  *  (gee  ch^.\27.) 


.  ^Most  milk  containers  show  metric  equivalents.     Thlfl*f^  >  ',' 
.practice- began  in  fehe  early  1970s  when  the  industry  wa^|ji».t^^' 
.  quired  to  change  the  labels  to  show  nutrients.     The  decjji^n 
to  show  metric. equivalents  was  made  in  response  to  an  NBS 
suggestion  that  the  milK  industry  convert  to.  metric. 

The  sizes  in  which  milk  may  be  sold  is  strictly  regulated 
by^various  State  laws.  At  present,  the  1/2  pint,  pint,  quart, 
^/2  gallon,  and  gallon  are  the  most  commonly  used  sizes.  They 
<are  all  multiples  of  one  another,  which  makes  price  comparisons 
.for  consumers  simple.  Other  sizes  permitted  include  the"  gillV 
an  amount  equal  to  about  1/^  pint,  and  3  quartt.  The  3-quart 
size  IS  permitted  in  about. 20  States  bUt  is  not  widely  usedv" 

The  states  have  not  approved  the  sale  of  milk  in  metric 
sizes.     However,  proposals  have  been  introduced  at  the  Natibn- 
.   al  Conference  of- Weights,  and  Me^suresV  an  annual  confe.rence  ^dfl 
^  weights  and  measures  officials,  to  permit  use  of  certain  met-  ^ 
ric  sizes  for  milk.     The  proposals  have  not  yet  been  approved. 

A  Milk  Industry  Foundation  official  told  us  he  did  not 
expect  conversion  of  the  milk  industry  to  result  in  any  hgn- 
.efit.s.  fo^..,consumers.     The  official  did  not  know  *?hat  impact 
conversion,  of  product,  sizes  would  have  on  industry  costs.,  No. 
studies  have  been  made  to.  determine  what  these  costs  would  be. 

.       -Very  little,  liquid  milk  is  exported.^    An  industry  offi- 
cial, told  us  that  conversion  to  metric  wotild*  not  have  any  im- 
pact on  international  trade  of  milK.     Also,  ,it  i«  not  expecte 
that  conversion  oj,, the  milk  industry  would  redudi  the  number- 
of  sizes  produe|d;:  ^^It  appears  that;  if  conversion  occurs,  th 
most  frequentipjti^f^jFpnetric  sizes  wr^gld  be  as  follows;  ,  • 


I. 


Metric  ; size 

;:2;5Q.^  m£%-,,  , 

1  L  ■ 

2  L 
4  L  • 


Existing 
customary.  ,gize 

*l/2  pint 
1  pint 
1  quart  - 
.     1/2' gallon  ' 
1  gallon 


Each  of  the  above  m0\rie  si z;^^^^^      ab^but  6  percent  larger 
than  the  customary  s ize.  It  wouljJ|*;teplac^ 


BEgR '  ,1  ^  . 

•    ^      Industry  representatives  did  not  see  any  benefits  in 
converting  it^  containers  to  metric  'sizes.     The  industry^did 
not  expect  that  any  production  ffr  marketing  efficiencies  would 
tesult Jif  it  wjere  to  cohvert.     It. has  vigorouslyVoppo'Sed  any 
metrication  efforts  that  would *make  its  container .  sizes  obso- 
lete.    Several  producers  show' metric  equivalents  on  product 
labels y  but  no  "co^versions^ have  been  made  metric-size 
containers.  ;  . 

'.. '  The  Sizes  in  which  beer  is  sold  i?  r egulated  by .^ya.e'"^^ 

sizes  are  aubh^l«^^?&^;'^^^^^^^t^      the  . 
t^^^l^^^^  Administration  hot,  thjp^^ate^p.^^^^^  . 

^.       the  autnority  to  regulate  beer  si'Zes .*  ' -TOi^^^ 

used  «e  7,  12,  16^  and  32,  ounces.     Revisions  of  laws  in  many 
•   States  would  be  necessary  if  the  industry  converted  to  metric 
sizes.  ■ 

-t. .  ~      /"a  U.S.  Brewers  Assdbiatipn  official  told  us  that  conver- 
sion to  metric  sizes  would  not  increasie  exports.     Most  over- 
seas beer  shipments  ^re  to  our  mil itary  forges^  :i  Very  little 
beer  is  exported  to  other  countries.     Tar  if f  ;and  nontar if f 
barriers  would  still  limit  beer  exports.     Also ^  the  high  cost 
to  ship  beer  overseas  makers  its  sale  noncompetitive  in  .foreign 
markets- 

'^P        '  In  1975/  16  percent  of  beer  sale^  were  in^  refillable  bot- 
tles/  and  the  industry  has  a  sizeable  investment . in  refillable 
.      .  bottles/  most  of  which  are  12  ounces.     The  industry ^says  these, 
would  be  expensive  to.  replace  with  metric-size  bottles. 

/         'Industry  officials  told  us  it  would  'be  costly  .  to.  ad  j  ust*''  ' 
'^^^   ;    vC^n-rfilling  lines  .to  accommodate  metric  sizes.     At  one  company 
officials  estimated,  it  wou^ld  cost  $1.9^million  t6  adgust  eSch 
can  line; — a  total  :of/ $15- million  to  changie  its  capning  ^ ffaci- 

*  lilies.    ,In  1975/  61  percent  of  the'  indus'try'.s  ssiles^'^were  in 
cans*.  are  now^sold  in  ISS^-^  and  l6-ouriGe  cans.  Most.' 
.prbduction  lines,  for^  filling  cans  are  not  easily  adjustable  . 

•  "to  handle  different  si  z.es . 

~  Several  ind.ustr'^  O/fficials  believed  it  was  inevitable.  ' 

that  the  industry  wQuld  convert,  to"  metric.    'But/^  they  believed 
conversions  .would  hot'  occur  for'  many  years-  unless  .  reguirea  .  •  . 
by  the  iSoyerhment.     Two  indastty  of  f icials  \told  us  they  ex- 
pected  that  a,(Producer  would  ce-nyert  to  metric,  when  it  ^saw.  , 
asnatkel^ng  advantafcfe  to  making  the  cjhange  yn*  #this  would  ? 
stimulate  other s 'to  convert.   '  Indlistry*  2)f f  icials  believed -  v;' 
th^t  the  United  States  should  cgntinuQ-  a  voluntary  pqlicy^  of,  ' 
5  converting  to.  the  metric  system;.    '  .  /  •  \  '  " 
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The  substantial  use  of  refillable  bottles  and  cans  hasr 
caused  great  concern  within  the  beer  industry  on  the  impact 
converting  to  metric  sizes  would  have.     Soft  drink  industry  ' 
officials  had  similar  views  on  the  impact  of  convert  ing/ can. 
sizes  and  existing  inventories  of  refillable  bottles.  /These 
concerns  were  not  fej.t  by  the  wine  and  distilled  spiri^ts   '  * 
indjUstries  because  they'use  one-way^  nonre'i illable  bottles. 

BEVERAGE  CONVERSIONS  IN  CANADA 

Our  discussions  with  Canadian  officials  revealed  some 
differences  and  similarities  in  views  and  techniques  oh  con- * 
verting  products  to  metric  sizes.     Their  views  also  illustrate 
what  we  may  expect  to  occur  in  the  .United  States  if  other  \ 
products  convert.  , 

The  wine  conversion  in  Canada  is  being  carried  out  in,  y 
a  manner  very  similar  to  the  conversion  in  the/United  States. 
The  Canadian  wine  industry  has  adopted  the  sanie  metric  sizes 
that  we  have,  plus  the  50'0.-milliliter  and  2-Iiter  sizes  that 
we  do  not  have.     The  Canadian  wine  industry  believes  it  has 
benefited  fxom  the  conversion  because  it  us.ed^he  change  as 
an  opportunity  for  producers  to  make  greater  use  of  stock 
bottles  (bottles  made  by  the.  glass  industry  for  use  by  more 
than  one  producer).  '  ^.  . 

Little  progress  has  been, made  in  canvertdng  the  Canadian 
distilled  ^pirits  industry.     The  industry  and  government  agen- 
cies had  difficulties  reaching  an  agreement  on  new  metric  sizes 
The  industry  did  not  want  to  change  product  sizes  because  it 
would  need  to  have  new  glass  molds  made. 

The  Canadian  soft  drink  industry  is  replacing  its  entire 
inventory  of  refillable  bottles  with  new,  metric-size,  xefill- 
able  bottles.    The  conversion  is  being  carried  out  over  an  8- 
to  10-year  period#so  that  the  existing  customary-size  bottles 
can  be  used  through ■ their  normal  life  §pan.  'Metric-size,  re- 
fillable bottles  are  being  purchased  as  needed  to  replace  bot- 
tles that  have  not  been  returned'  to  the  soft  drink' companies ' 
or  cannot  be  reused,  ..The  long  conversion  period  was  agreed 
on  to  minimize  conversion  costs.     Soft  drinks  were  not'sbld 
in  nonrefillable  bpttles.     No/changes  will,  be  made  to  the, 
10-ounce  can  size — the  only  size  used  for  soft  drinks — because 
of  the  high  costs  that  would-be  involved. 

-    •    Conversion  of  milk  containers  is  well  underway,  although  * 
there  have  been  delays  in  Ontario  Province.     Initially  there 
was  considerable  industry  reluctance  to  converting. 

Milk  producers'  prpblems  varied  by  the'  type  of  packaging 
used.    Most  milk  was  sold  in  plastic  pouches,  and  we  were  told 

•■■  '  •  ^'  ■       "  '    '  ,    ,  • 

■  u  »  •  ■ 
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that  producers  had  little  trouble  converting  tho^e,  production 
facilities.     But  produqers 'who  used  paper  cartons  claimed 
that  production -costs  rose.    We  were  told  thab  producers  using 
,gaper  cartons  needed  to  purchase  much^new  equipment^  in  order 
to  convert  byt  that  the.  new 'equipmen.t  was  technologically   .  , 
better  than  the  bid  production  equipment,  resultihg^in  effi-r 
ciency' improvements.     The  old  equipment  was  designed. to  place, 
mrHT'in  Imperial-quart,  ( 40  Imperial  ounces)  cartons  and  cauld 
not  be  easily  conv^erted  to  produce  millc  in  liter  cartons.    ^.  ' 

Milk  sales  increased  after  the  conversion.     It  was  be- 
lieved this  occur  red  because  the  widely  used  S-quart- size 
(120  Imperial  ounces)  Was  converted  to  a  4-liter  pack  (141 
Imperial  ounces).     A  Canadian  milk  industry  official  told  us 
he  believed  milk  sales  in  the  . United  States  might  also  .in- 
crease if  a  conversion  to.  metric  sizes  was  made  because  the 
liter  is  about  6  percent  larger  than  the  quart. 

No  changes  were  being  made' to  the  beer  container  sizes 
used  in  Canada.     Over  90  percent  of  beer  sales  were  in  12- 
Imperial-ounce  refillable  bottles.     The  industry  was  not  asked 
to  change  its  bottie  size  because  considerable  costs  would  be 
incurred  and  no  benefits  would  be  gained.     Very .  little,  beer 
sold  in  cans,  , and  the  can  size  will  not  be  changed. 

CONCLUSIONS         -  '        .  / 

— '■  '.  ~    't  '       '  '  * 

Metrication:  will  require'  vigilance  at  all  levels  of 
government.     I^rotection  of  the  consumer  is  not  the  responsi- 
bility of  any'^drie- Ipvel —  it  is  a 'responsibility" of  both  in- 
dustry and  governmetQ^t.     If  the  United  States  converts,  special 
precautions  will,  h^ed  to  be  taken  during  the  conversion  period 
to  ensure  that  ^the  <:onsume.r  is  adeqUjately' pro  tec  ted  and  as- 
sisted when  the^iteed  arises.  ,  ' 

»^        Metrication  proponents  have  stated  ^r^at  consumers  will 
^benefit  if  rational  package  sizes  are  adopted  which  would 
•make  price  comparisons  easier.     However,  our  study  of  the 
beverage  industr^'  showed  that  conversion  to  the  me tr ic  system  > 
does  not 'necessarily  provide  assurance  that  consumer  products 
will  be  manufactured  in  sizes  that  will  be  easier  for^ consum- 
ers to  understand  and  make  price  comparisons  between'.  Cer'tain 
wine  and  distilled  spirits  sizes,  such  as  the  quart  and  1/2 
gallon,  were  easier  to  understand  and  make  price  comparisons 
with  than  some  of  the  metric  sizes  selected. 

The  addition  of  larger  metric  wine  sizes  to  those  origi- 
nally permitted  shows  that  objectives  sought  which  we're  to  .  \  , 
benef  it^  the  consumer— reduction  in  the  number  of  sizes  in  use 
arfd.the  establishment  of  sizes  which  can  be  used  in  making 
value  comparisons — may  be  los^t  through  later  actions  by  those 
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involved.  The  metric  sizes  which  come  into  use  may  not  be  any 
more  understandable  to  consumers  than  the  customary  si^es  were. 

Many  beverages  have  traditionally  been  sold  in  rational 
.customary  sizes.     Milk  is  already  sold  in  rational ^customary 
'sl2;,es/  and  rational  customary  and  metric  sizes  Have  been 
'placed  into  use  by  the  soft  drink  industry.     While  further 
adoption^ of  rational  package  sizes  is  a  laudable  objective  for 
beverages y  it  is  one.  that  can  be  achieved  without  converting  to 
the  metric  system.  ^ 

.  Conversion  to  the  metric  system  does  not  assure  that  con- 
sumers will  benefit.     The  soft  drink  industry  lias  made  changes^ 
that  have  provided  some  benefits  for  consumers.     Rational    -  J 
^izes^have  been  selected^  and  the  information  we  obtainedn  I 
indiqated  that  prices. were  not  increased.     But  the  distilled  .j. 
•spirits  and  wine  conversions  generally  resulted  in  consumer 
price  increases." 

Conversion  of  the  wine  and  distilled  spirits  industries 
was  -  facilitated  because  the  sizes  of  these  products  are  regu- 
laited  by  one  Government  agency.  -Milk  and  beer  sizes  are  also 
regulated^  but  size  regulation,  is  performed  by  each  State.  If 
milk  .ai1d,.beer  are  to  be  converted  tq/metric  sizes^  coordina- 
tion.among  the  States  will  be -desirable .    Soft  drink  sizes  are 
not  regulated.     Improvements  are  possible  to  the  sizes  now 
used,  fqrns.aft'. drinks  and  some  changes  may.  be  desirable^  but 
conversion  :to.  metric  sizes  could  result  in  adoptioa  of  new 

sizas  .which .do  not  benefit  consumers. 

■  • ,  •  \  . 

ftani'-^dditional  beverage  producers  will  not  convert  un- 
le.ss  reguired  tcf' do  so  by  the  Government  or  in  the  event  of 
unToreseeh  ,nia.rketing  forces.     Some  beverage  producers'  actions 
have  ^^been"  influenced  by  the.  belief  that  metric  conversion  is 
inevitable\;     .  . 

ThQ  cpnvd^rsion  periods  used  for  converting  wines  and  dis- 
tijl^d  spirits  were  adequate  to  meet  the  needs  of  these  in- 
dustrie^s  a.nd  of  the  glass  industry  which  supplies  the  bottles 
used.     The^wine  and  distilled  spirits  conversions  have  shown 
.that  selection  of  proper -conversion  periods  helps  to  reduce 
conversion  c^jsts*.  ' 


If  the  United  'States  converts,,  corisumers  will  benefit  if 
products  are^ converted  in  short  tim?  periods.    This  will  eli- 
minate using  tWO  measurement  systems  in  the -marketplace  for 
a  long  period  of  time.-  Yet,  an  adequate  period  of  time  is 
needed  to  m-Kiimize  conversion  costs.     The  needs'of  both  ••would 
need  to  be  balanQjed. 
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-  .  V,  •  *  '  ■      •  .  , 

•  '     The  Departme'nt  of  the  Treasury's  Bureau  of  Alcohol^ 
Tobacco  and  Firearms  should  reevaluate  the  metric  sizes  se- 
lected for.  distilled  spipits.     The  200-milliliter  ,and  the 
1.75-liter  sizes  selected  for  distilled  spirits  do  not  provide 
consumers  ease  of  price  comparisons.     It  was  in  these  sizes 
that  the  highest  price  increases  occurred  when  metrication 
took  place.     Similar  price  increases  occurred  in  metric  wine 
sizes  where  significant  size  changes  occurred. 

Dur;ing^the.  periods  we  observed,,  producers  generally  con- 
verted firjst  to  smaller-size  bottles.     Both  the  price  and  the 
contents  of  the  bottles  were  reduced.     However/  the  reductions, 
were  not  proportionate,  resulting  in  unit  price  increases. 
Producers  .have  deferred  making  conversions  to  larger  metric 
sizes.     Wines  and  distilled  spirits  that  were  converted  to  ^ 
metric  sizes  experienced  unit  price  increases  greater  than 
fox  those  that  did  not  cJonvert. 

* 

vWhile  the  impact  of  the  wine  and  distilled  spiri'ts  con- 
versions on  consumer  prices  has  been  largely  detrimental  so 
far,  it  remains  to  be  seen  whether-  the  practice  of  increasing 
prices  of  converted  product^  continues  through  the  rest  of 
tt\e  conversion  periods. 

The  Bureau  and  the  wine  and  distill^  spirits  industries, 
in  carrying  out  the  first  complete  national  metric  conversion 
of  a  consumer  product,  had  a  unique  responsibility . to  ade- 
quately irijEorm  consumers  of  the  changes..     The  industries  re- 
quested the  Bureau  •  s  approval  to  convert  to  m'etric  sizes,  and 
the  Bureau  gave  its  conserjt.     These  organisations  hav;e  not 
adequately  advised  consumers  about  the Nsize  changes  being 
made .  ,      .  *  ,  ^ 

As  a  Government  agency  re^onsible  to  the  public^  .the 
Bureau  should  have  ensured*  that  *its  actions  protected  .the 
public  interest.     Because  it  did  not  dp  this;  consumer'^  were 
not  adequately  served.     The  Bureau  should  expand  its  public 
awa-reness  program  to  better  inform  consumers  about  the^:^size 
changes  being  made. 

The  wine  conversion  caused  recordkeeping  problems.  Re- 
cordkeeping problems  also  should  probably  be  expected  for 
other  products  during  any  transition  per iod' from  the  uise  of 
customary  to  metric  sizes,  and  eventually  the  need  will* arise 

to  decide  whether  to  make  metric  the  predominant  measureftient 
system.     For  the  wine  industry,  recordkeeping  problems  caused 
by  the  conversion!  could  be  alleviated .  if  the  Bureau's  tax  and 
reporting  requirements  were  also  converted  to  metric. 


RECOMMENDATIONS  TO  THE 
SECRETARY  OF  THE  TREASURY 


In, view  of  the  difficulties  in  convertiftg  the  wine 
industry's  records  into  customary  "Units  for  the'  purpose  of 
determining  Federal  tax  liabilities  and  the  aikelihood  that  ' 
similar  problems  will  occur  in  the  distilled  .spirits  industry^ 
we  recommend  that  when  -appropriate  the  Secretary  request  that 
the  Congress  amend  the  Internal  Revenue  Code  to  tax  wines  and 
^distilled  spirits  on  the  basis  of  metric  quantities.  .  ' 

To  ease  the  wine  and  distilled  spirits  industries'  re- 
cordkeeping burden  ^  the  Secretary  should  review  the  Bureau's 
statistical  reporting  requirements  and  convert  them  to  met- 
ric when  appropriate. 

.    The  Secretary  should  also  expand,  its  public  awaren'ess 
program  to  better  inform  consumers  about  the  size  and  price, 
changes  being  made  to  wines  and  distilled  spirits.  ' 

The^  Secretary  should  require  the  Director  /  B.ureau  of 
v^lcphol^  Tobacco  and  Firearms^  to  reevaluate  the  metric- 
container  sizes  adopted  for  distilled  spirits.     Specific  con- 
sideration should  be  given  to  replacing  the  1.75-liter  and 
thi^  200-milliliter  sizes  for  distilled  spirits  with  sizes 
which  would  facilitate 'price  comparisons  consistent  with 
consumer  needs.  ^  f  " 

AGENCY.  COMMENTS  AND  OUR  EVALUATION  ■  '  V 

On  July  6 f  1978^  we  met  with  Department  officials  regard-, 
ing  our  proposed  recommendations.     They  agreed  that  eventually 
wine  and  ^distilled  spirits  tax  , bases  will  need  to  be  ^conveijted 
to  metric f  but  they  believed  there  is  no  immediate  need  to  re- 
vise the  Internal  Revenue  Code.     They  pointed  out  tKat  although 
wines  and  distilled  spirits  are  sold  in  meitr ic  size  containers 
and  tax  collections  are  b-ased  on  gallons^  the  Department  has  » 
not  experienced  any  additional  difficulties  in. collecting  tax  " 
revenues.     Furthermore^  they"  believed  that  although  thewine ^  ^ 
and  distilled  spirits  Industries  may"  be  experiencing  some  in-r 
conveniences  in  converting  between  the  two  systems^  their 
problems  are  probably  riot  too  difficult  to  handle. 

Departijient  officials  gejier^Hy  agreed  that  the.  statist i- 
cal  reporting  requirements  should  be  converted  to  metric  when 
appropriate.  They ^bel ieved  that  converting  reports/to  metric 
is  feasible  over  time.         "  ; 

a     .      ■  '■'  ■ 

Recordkeeping  .by  the  industry  and  Vhe  Governnient  is  re- 
lated to  the  tax  rate,  imposed  through  the  Internal  Revenue 


Code.     As  long  as  differences  exist,  there  will  be  nee<3,to 
convert^|^etween*the  two  s'ystems.    We  believe  the  Department 
should ,  Rafter  considering  its  ne.eds  and  the  problems  of  the 
wine  andVdistill^^d  spirits  industries,  request  tha-t  the  Con- 
gress ameihd  the  Internal  Revenue  Code  to  tax  wines  and  "dis- 
'tilled  spirits  on  the  basis  of  metric  quantities  when  sucH 
change  would  be  to  the  advantage  of  those  involved.  \^ 

The  ofjficials  agreed  with  our  recommendation  about  the 
need  to  expand  the  Department's  public  awareness  programs  con- 
cerning the  size  and  price  changes  that  have  occurred.  The 
Department  plans  to  loolc  into  ways  to  expand  its  public  aware- 
ness activities. 

^Department  officials,  however,  were  coacerned  about  bhe 
impact  of  our  recommendation  that  a  reevaluation  be  made  of 
the  200-milliliter  and  1.75-liter  sizes  used  for  distilled 
spirits.     They  believed  it  would  be  difficult  to  change  the 
regulations  concerning  the  metric  sizes  used  and  the  industi^y 
would  oppose  further  changes.     They  believed  alqo  that  an  ex-^ 
panded  public  awareness  program  would  help  alleviate  the  prob- 
lems consumers  may  have.  '  ,  • 

One  of  the  objectives  sought  by  converting  to  metric 
sizes  was  to  provide  consumers  with  sizes  which  would  allow 
easier'  value  comparisons  to  be  made.     However,  the  200-  ^r- 
milliliter  and  1 . 75-liter  sizes  do  not  permit  this  ease  o'f 
value  comparison.    |  In  fact/  these  sizes  make  value  coinpari-* 
sons  more  dirificult  than  some  of^the  customar'vy  sizes  that 
were  in  luse  before! the  conversion.     While  an  expanded  public 
awareness  prcrgram  may  alert  consumers  to  existing  problems  and- 
attempt  to  aid  them  in  making  value  comparisons,  the  present  •  . 
difficulties  will  continue  because  the  sizes  are  not  all  in . 
multiples  of  one  another  or  in  size  series  which  provide  for 
ease  of  colnpar  isons  .  ,  ' 
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CHAPTEP  1.1 

>    GENERAL-  PUBLIC^  AND. CONSUMEF  PPODUCTS  WILL  BR  AFFECTED 

Consumer  reaction  to  metr ication  is  a  major  force  in 
determining  whether  conversion  can  be  successful.  Recent 
experiences  in  Australia^  .Canada^  and  the  United  Kingdom  have 
shdwn  that  .if  cpnversion  of  some  consumer . products  is  not 
handled  properly^  adverse  consumer  reaction  will  result.  Yet^ 
these  countries  have  reported  that  when  consumers  view  metri- 
>ca1:ion  as  not  being  harmful  to  their  intbrests^  conversion 
becomes  ^a . "non-event . "  / 

•  .  >  -  ■  ■ 

•  Many  consumers  in  the  Uniit^d  States  are  probably  unaware 
of  the  changes,  already  made.  |  As  conversions  are  made,  consum- 
ers must  ^be  kept  fully^  informed  of  what  is  taking  place,  why 
the^anges  are  being  "made,  who  beneflt^s,  who  pays.,  and  how 

it  win  affect  them. 

Metrication  woiild  have  an  impact  on  consumers  in  many 
and  varied  ways.     It  is  a  trade-off  .of  possible  benefits  and 
improvements  versus  the  risk  of  no  benefits  and  inconveniences 
and  costs .  ; 

:      ^  ^Consumer  benefits  are  nt>t  automatic.     Changing  to  metr  ic 
does  not  necessari'ly  reduce  t\he  number  of  package  sizeg  or  V 
make  the  sizes  used  more  nandets.tandable.  to  consumers.  Without 
proper  planning,  consumer  benefits  may  not  be  obtained.  In 
fact,  it  is  possible  that  some  of  the  benefits  consuiners  have 
obtained  over  the'years,  such  asi  the  availability  of  certain 
products  i.n  easily' under standable  package  sizes  that  facili- 
tate pr  ice  compar  isons  bety^een  sizes,  could  be  lost  in  the 
conver^sibn  process. 

Conversion  to  the  metric  system  would  involve  a  lot  more 
than  learning  new  words  to  describe  measurements.     It  would  . 
involve  changing  the  sizes  of  m^ny  of  the  items  we  use  in  our 
everyday  lives,  such  as  converting  soft  drinks  from  quarts  to 
liters—an  increase  of  about  6  percent.     Many  metric  product  - 
sizes  may  npt  be  too  different  from  those  .consumer s  are  now 
accustomed  to,  but  consumers  would  need  to  learn  how  much  each 
new  measure  is ,  how,  to  relate  the  new  sizes  to  the  ones  they 
now  use,  and  how  to  de^tecmine  which  product  sizes  represent 
the  gpod  value. 

Conversion  to  the  metric  sys.tem  would  have  an  impact  on 
many  activities  in  the  .day-to-day  lives^of  consumers.  Listed 
below  are  some  of  the  changes  that  could  occur  if  the  metric 
system  became  the  predominant  measurement  system. 


•Milk  and  other  beverages  now  sold  in  pints^  quarts^ 
1/2  gallons.^  and  gallons  could  be  sold  in  500- 
milliliter^  liter^  2-litery  and  4-liter  quantities^ 
amounts  which  are  about  6  percent  larger  than  those 
currejitly  in  use, 

-Clothing  labels  that  now  show  sizes  in  inches  and  nu- 
merical size  codes  might  show  critical  body  measure-  . 
ments  in  centimeters. 

-Meats  and  other  products  now  sold  by  the  ounce  and  J 
pound  would  be  sold  by  the  gram  and  kilogram,     Thete  - 
are  about\28'  grams  in  an  ounce  and  1^000^  grams  in  a 
kilogram,         ■  ^ 

•Travel  distances  would  be  measured  by  kilometers  rather 
than  mileSf  and  driving  speeds  would  be  ^measured  in 
kilometers  per  hour  rather  than  miles  per  hour,  .  There 
-are  about  1 , 6*  kilometers  in  ^  mile, 

■Fuel  economy  might  be  described  in  liters  per  100  kilo- 
meters rather  than  miles  per  gallon, 

■Sporting  events  now.  measured  by  the  foot  and  yard  would 
be  measured  by  the  meter,     A  meter  is'  about  10  perfcent 
Ipnger  than  a  yard,  -     .  r. 

■Carpets  now  sold  by  the  square  yard  would  be  sold  by 
the  square  meter,     Co^nsumers  would  need  to  learn  that 
a  scjuare  meter  is  about  20  percent  larger  than  a  square 
yard,  .  '  . 

-Thermometers  and  thermpstats  would  show  temperatures 
in  degrees  Celsius  instead  of  Fahrenhe;it.     People  would* 
need  to  learn  that  a  day  with  a  20-degree  temperature 
"is  very  pleasant  and  that  water  freezes  at  0  degrees 
Celsius ,  ^ .       ,  ' 

-Persons  on  diets  would  count  their  food  ints^ke  in 
joules  instead  of  calories.     Each  calorie  is  about  4b2 
joules,  ^  .  '    '  '  ' 

-Certain  tpols^  such  as  wrenches  and  measuring  devices^ 
would  need  to  show  me tr ic ' quantities ,  'But  customary 
tools  would  be  needed  on  old  items  until  they  wear  out, 

•Cooks  would  prepare  food  using  recipes  with  metric 
terms.     New  measuring  devices  would  be  needed.  The 
cup  would  becpme  a  250-iriilli^iter  measur^, 
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.  — Fabric  would  be  jsold  in  meter  lengths  instead  of  by 
the  yard^  and  the  widths  would  be  described  in  centi- 
meters instead  of  incheig. 

In  carrying  oUt  our  study,  we  discussed  metrication  with 
offici-als  at  grocery  products,  clothing ,  -and -container  indus- 
try aa-sociations;  retail  stores;  grocery  products,  clothing, 
and  container  manufacturing  companies;  and  government  agen- 
cies.   We  also  discussed  the  impact  of  metrication  with  repre- 
sentatives involved  with  sports.    We  had  a  public  opinion 
polling,  service  conduct  a  poll,  and  we  sent  questionnaires 
to  large  companres  in  the  food  industry.     Pertinent  documents 
were  also  reviewed. 

CONSUMER  VIEWS— LITTLE  UNDERSTANDING 
OF  THE  METRIC  SYST^       I    ■ 

We  had  .the -Opinion  Research  Corporation,  a  public  opinion 
polling  service,  conduct  a  survey  of  a  representative  sample 
of  the  adult  population  Living  in  the  United  States  to  deter- 
mine consumer  views  on  thi  metric  system.    Opinion  Research 
interviewed  2,109  men  apd  women,  18  years  of  age  and  over, 
living  in  private  households  in  the  continental  United  States. 

The  persons  interviewed  represented  42  percent  of  the 
persons  Opinion  Research  attempted  t6  contact.     Opinion  Re- 
search compensated  for  not  being  able  to  contact  everyone 
using  weighting,  techniques  which  it  believed  permits  using  the 
survey  as  representative  of  the  entire  U.S.  adult  population. 
Interviews  for  the  survey  were  conducted  between  July  9,  and  ' 
August  8,  1977.  ^  ^     '  " 

The  survey  showed  that 

— fewer  than  one  person  in  five  was  aware  of  our  national 
policy,  ■  • 

. — more  persons  believed  the  Federal  Government  was  doing 
more  to  increase  the  use  of  the  metric  system  than  any 
other  group,         -  ' 

,  '  '  *  .     ■     ^  «L  .  ,  ■ 

— few  persons  had  sufficient  understanding  of  common 
metric  termsf,  and 

over  half  the  persons  were  opposed  to  metric  conversion 
and  almost  half  believed  they  would  not  benefit  if  the 
United  States  converts. 


\ 
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Few  persons  were  aware  of  actions 

taken  by-  the  Federal  Government  ^  . 

Few  persons  were  ^are  that  the  Federal  Government  had 
passed  a  law  encouraging  a  voluntary  conversion  to  the  met- 
ric system.     Opinion  Research  asked  what> each  person  thought 
the  Federal  Gove;rnment  had  done  about  the  metric  system.  The 
overall  responses  were  as  follows. 

Response  Percent  • 

Passed  a  law  requiring  the  United  stages  ^ 
to  convert  it©  the  metric  system  in  the' 
.hear  future  23 

^      Passed  a  ;^aw  encouraging  voluntary  conver-  ;^         ^  ^ 

siontO'the  metric  system  ih  the  near;  .-^ 
future      \     »  18 

Passed  a  law  prohibiting  U.S.  conversion 

to  the  metric  system  2 

Hasn't  passed  any  lav  one  way  or  another 

about  the  metric  system  -  ^27  . 

Don '  t  know  -ti-  30 

Total  '  100  , 

Further  analysis  of  the^oyerall  responses  showed  that 
awareness  that  the  current-Federal  position  is  to  encourage  "-^  ^' 
conversion  on  a  voluntary  basis  was  highest  (32  percent) 
among  male  adults  betweeli  ages  IS.  and  29.     Ampng  respondents  ; 
who  had  an  executive ^  professional ^  or  managerial  occupation^ 
32  percent  believed  that  a  law  had  been  passed  requiring  the 
United  States  to  convert  to  the  metric  system,     Tl^is  indicates 
that  persons  in  the  more  influential  j ob  positions  might  take 
actions  to  move  the  Nation  toward  conversion  simply  because 
they  believe  it  is  required.     Awareness  of  what  thd  Government  % 
has  done  was  lower  among  persons  who  are  older^  have  lower    ^-  -jM 
incomes^  live  in  the  Sjouth^  or  are  nonwhitie.  / 

Views  differ  on  who  is  encouraging 

increased  use  of  the  metric  system         .       '       ?  ^ 

As  shown  in  the  diagram  below^  more  persons"  (26  percent) 
believed  that  the  Federal  Government  was  doing  more  to :  in- 
crease metrication  in  the  United  States  than  business^^unions^ 
educators/  foreign  businesses  and  governments^  and  consumer 
groups.     The  announcement  by  the  Federal  Higbway  Admit}||Bt ra- 
tion before  the  survey  that  it  planned  to  have  highwa/  speed 
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signs  converted  to  metric  by  the^end  of  1978  and  the ^  ^ 
subsequent  withdrawal  of  that"  proposal  (.see  ch,  10)  may  have 
contribute^  to  this  response. 
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Few  persons  were  familiar  with  metric  terms 

Few  persons  had.  sufficient  understanding  of  the  terms 
meter^  liter^  gram,  and  degree  Celsius — terms  that  would  be 
in  common  use  in  a  metric  society — to  identify  their  approxi- 
mate values.     Opinion  Research  asked  each  person  the  following 
questions  to  determine  the^  amount  of  public  understanding  of 
common  m^ric  terms. 

— If  you  purchased  a  liter  of  milk,  would  you  receive 
about *a  glassful ,  pint ,  quart,  half  gallon,  gallon, 
br  don't  you  know? 

— If  the  temperature  outside  is  20  degrees  Celsius,  would 
the  weather  be  cold,  requiring  you*  to  wear  a  heavy 
coat;  be  chilly  requiring  you  to  wear  a  light  jacket; 
be  comfortable^  so.  that  you  would  not  have  to  wear  any 
outer  garment;  be,  hot,  good  for  swimming;  or  don't  you 
know?  . 

"If  you  purchased  500  grams  of  luncheon  meat,  would  vou 
receive  about  -1/4  pound,  1/2  pound,  3/4  pound,  1  pound, 
2  pounds^" or  don't  you  know? 
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— If  you  purchased  a  meter  of  clothe  would  you  receive 
about  1  inch,  6  inches/  1  foot,  1  yard,  or  don't  you  ^ 
*  know?  . 

The  Correct  responses  to  these  questions  were- 
— a  liter  of  milk  is  about  >a  quart, 

„a  temperature  of  20. degrees  Celsius  would  be  comfort- 
able so  that  a  person  would  not  have  to  wear  any 
outer  garment, 

--50 0  grarnr*  of  luncheon  meat  is  about  1  pound,  and 


;~a  meter  of  cloth  is  about  1 

yard. 

The  number  of  correct  responses 
was  as  follows .  • 

to  the  above  questions 

Number  questions 
answered  correctly 

Percent  of 
responses 

All  four 

4 

Three 

.12 

Two 

15 

One 

19 

0     ■  "lib 

None  * 

50 

Total 

100 

More  persons  responded  that  they  did 
any  of  the  other  responses.  However 
gave  answers,  overall  more  gave  the 
correct  answers',  as  follows. 

not  know  the  answer  than 
,  among  the  persons  who 
correct  answers  than  in- 

Percent  respons^^e  given 

Measurement  term 
asked  about 

Liter 

D|||||^  Celsius 

Gram 

Meter 

'7.  '9  ' 


Don't  know 

answer 

answer 

47 

32 

21 

49 

24 

27 

67 

12 

21 

.  54 

37 

9 
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^.Opinion  Research's  survey  shovred  that  men  between  the 
ages  of  IS^'and  29;  college  graduates;  heads  of  households  who 
weTO  in  an  executive^  manager ial^  or  professional  occupation ; 
per soi;is  whose  annual  income  was  $25^000  or  more;  and  persons 
\0io  had  liv^d  in  a  foreign  country  that  used  the  metric  system 
Jiad  a  better  knowledge  pf  the  common  terms  than  other  people 
^^did^     Among  women>  those^  who  were  employed  had  a  higher  metric 
'    awareness  than  housewives .  ^  ' 

Lowest  awareness^of  the  common  metric  terms  occurred 
among  persons  who  lived'  in  the  Soufth^^were  older /  and  were 
nonwhite . 

Views  on  common  items  .that  w5uld  change 
if  metric  conversion  occur¥  ' 

Awareness  of  sever al ' items  that  would  or  would  not  change 
was  higher  than  for  the  understanding  of  specific  measurement 
terms.     We  asked  each  person  if  the  following  common  items--  . 
recipes,^  clothing  sizes^  wrenches  ^  ^telephone  numbers^  and 
beverage  container  sizes — would  be  changed  if  the  United 
States  converts  to  the  metric  system. 

Over  one-fourth  of  the  persons  did  not  know  whether  any 
items  would  change,  but  among  the  74  percent  that  responded, 
most  were  aware  of  what  would  happen  to  these  items.  Awareness 
was  higher  by  men  than  women  as  shown  in  the  following  diagram. 
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It  may  be  that  awareness  of  changes  in  beverage  container 
sizes  was  higher  because  of  the  conversions  that  have. been 
made  in  the  soft  drink,  wine,  and  distilled  spirits  industries 
(see  ch.  26)v    Low-awareness  of  changes  to  possible  clothing 
sizes  may  be  due  to  the  fact  that  few  clothes  show  metric  mea-= 
sureiiients  on  the  labels  and  many  clothing  labels,  particularly 
those  for  women's  artd  children's  clothing,  show  numerical  size 
codes  rather  than  measurements. 

A  majority  opposed  converting 


to  the  metr  system 

Fifty-eight^ percent  of  the  persons  interviewed  were  op- 
posed to  the  United  States  converting  to  the  metric  system; 
43  percent  described  themselVes  as  being  strongly  opposed  to 
converting.     Twenty-eight  percent. ^said  they  favored  conver- 
sion, and  14  percent  did  not  voice  an  opinion. 

Support  and  opposition  on  converti'ng  varied  by  age 
groups.     Support  diminished  and  opposition  increased  in,  older 
age  groups  as  shown  below. 


views  on  con- 
/^^Syi09  to  the 
Lc  system 


Ages 


18  to  29     -  30  to^  44       45  to  59 


•(percent) 


"'so  and 
above 


Overall 


Support 

41 

31 

20 

28 

Oppose 

46 

58 

66  - 

64 

58^ 

No  opinion 

13 

_11 

14 

•_22 

14 

Total 

100  • 

100 

100 

100 

100 

But,  while  support  diminishes  in  older  age  groups,  it 
increases  with  the  education  level.     Support  was  highest 
among  college  graduates-^-SS  percent  favored  converting.  But 
among  persons  with  a  high  school  education  or  less,  65  percent 
were  opposed  to  converting. 
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Views  on  c< 
verting  'to  the 
metric  system 


Support 
Oppose 
No  opinion 
Total 


^  Educational  level 

Less  than    „  High  school    Some  College 
high  school      graduate      college  graduate 


(percent)' 


10 
67 
23 
100 


26 

46 

55 

63 

■  45 

•  38 

11 

 9 

i 

7 

100 

100 

100 

Views  on  metric  conversion  varied  by  the  occupation  of 
the  head  of  the'^ household.     Persons  in  jobs  with  higher  skill 
requirements  favored  conversion  to  a  much  greater  extent  than 
those  with  lower  skill  jobs  or  who  were  retired. 


Views  on  con- 
verting to  the 
metric  system 


Executive, 
professional , 
or  managerial 


-9ggijgg-yLQD_Ql-!?g3^  household 

'  '  '  BJ-ug  c611ar   

White  Semi- 
collar  .      Skilled  ..unslcilled 


•(percent)- 


Retired 


Support 

46 

38 

27 

17 

.15 

Oppose 

47 

-52 

64 

64 

No  opinion  " 

7 

10 

S- 

19  . 

-21 

Total 

'lOO 

rgo  , 

100 

100 

100 

^      Almost  half  the  persons  interviewed  believed  they  would 
not  benefit  by  the  United  States  converting  to  the  metric 
system.    Also,  half  the  persons  believed  that  converting  would 
cost  them  money.     Persons'  views  on  whether  they  would  benefit 
or  not  were  as  follows.  '  . 


< 
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BfENEFITAT  SOME  COST 


Other  .polls  show  public  oTppositjon  .  ? 

ta  converting  to  the  metr lo^^system    ^  '  \ 

 ■      ...       ^"^     V  ;^  -      _  .  '         ■  " 

other  polling  organizatons .  have  ^Iso  condi^ed  polls  on  - 
the  public's  viewjs  toward  the.  metric 'system,/  Wese  polls. Have 
generally  found  that  more  peopl'e  oppose  than  support  convert-^ 
ing  to  the  metric  system.  ^* 

-        for  example/  in  November  1977  the.  Gallup  Organization.  « 
Inc.,  reported  that  public  awareness  of  the  metric  system  Had 
increased  during  recent  years  but  that  :support  for  cbnvertibg  , 
had  decreased  during  1977.     Gallup  reported,  in  November  197^^' 
that  74  pe-tcent  of  the  public' was" aware  of  the  metric  system^s 
existence.^   In  1965/  when  GallUp  first  asked  the  public  about 
the  metric  system,  only  29  percent  were  aware  of  it.     By  197i: 
the  amount  h.ad  grown  to  44  percent;  by  1973,  54  perqent;  and^ 
by  January  1977/  74  percent.  -   ^  , 

In  1973  Gallup  found  that  16  percent  of  the  public, 
supported  .  conversion,  ^^^luary  1977  it  found,  that  29 

percent  of  the  public  sljMprted  conversion.     However,  in 
November  1977  Gallup  re^Wted  that  this  support  had  dropped 
to '24  percent .         •  *  . 


/ 

'   ■     .      :  i 
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.'   .       GROCERY  PRODUCTS— FftW  CONVERS~lONS ,  '       "  ' 

,  ;  :  ByT  SOME  PLANS  ...  .  :  '  ' 

About  ^0  percent  of  the. labels  on  prepackaged  grocery 
products  show  metric  eqiiivalents;  that  is,  they  show  Iboth.  the 
customary  quantities/ 4u«h  as  1  pound,  and  the-  metric  qushti-  ' 
ty,  such  as  454  grams,     pne  pr.oducer  told  us  the  practice  '  -  ^ 
began  over  10  years  ago  because  the  labels  :for  exported  items  ,  \ 
were  changed  .to  shfow  metrici  quantities.    The  practice)  has:  in- '  • 
creased  during  recer>t  je^rs  so  that  it  is  now- a  coifinibn;  prac- 
tice to  show  metric  equivalents. even  though  the  product  is  hot-  - 
exported.     We  did  not -identi£y  any  consumer  ^^eaction  tp  the    «  • 
inclusion  of  inetric  eguivalehts  on  grbc"^y'  produQt  packages[.' 

J,.:~   ■     ■    ,  Very  few  products  o'theri.than'' beverages  ( see  ch;.  26);  h^ve  • 
been  con^rerted  'into -roun'd  metric  quantifies,  such  ^s*.!  liter 
or  1  kilogram..     The  grocery  products  inc^ustry  'savf  few  benefits 
V    .,       changing  containec  sizes. ''at:  has  been  reluctant  to  make.     •  . 
ch^inges  because  o;f  ; labeling  requirements  in  the  'Fair  »EaGkaging 
and  Labeling  Act,  and  the  industry  feared  there  wo'ulgt'^fe  ad-     ^  -  ' 
verse  consumer  reaction:      '  '   '  '  ^'  "   .    •    ./ -  ■'^        -  • 

•  v-       •  ■  '  ■  ■  '  .  .       '      ■  '    '  -  ■■  "  ■  ■ 

There,  appears  to'Ujer  no  incentive  for  the;,grocery  product^  ' 
industry  ..to  conver t' itSs  prod.iicts  .t6  metticVsiges.     Several  vf  ' 
major  producers  rin' bhe  industry;  however  ^^haVe  lookei"  into -  it' 
^  because  they  view  metrication;  as  inevitable.:.   Also',  .sevejcal 

industry -trade  associations  HlaVe  cWductid  studies  on  metr^ca-'' 

■      ■  ■  "v  .;  '     ■  T''^'- >':''>^;v//; ..  vl'^"  ■.. 

some  consumer,  advocates  v,iew  conversion  of  food  and  other 
..:       products^old  in  grocery  storeys' as  providing  an  oppoTtunity' 
:       foi:,_establishing  sizea--that  wili  make  price,  comparisons   -  -  . 

easier  .    -Some  believfif?,that  -metric  terjns  wil4'  be  more  •  Easily '  ■  '  h- 
understandable;  to.  ccfnscimers  because  they  are  based  dri  a  decimli  '  •  * 
system.  -     ■  \      -     ^        ■  <  ■  r  " 

'  ■      .  ■  r  "    .'        ■    ■      f    ■  '  ■  '       '         ■       '     .  .     '  .         ■  ' 

Whether  ;the  obgjectives^sou^ht- by  consumer  advocatas  can' 
be  ach^ev^d  wiH  depfendrAvi H)  producers;'.-  ability,  to -change  '  - 
the  container  sizes,V  (2 )\,their  wiliingnels  to  abandon  tradi-  • 
.        tion.al  srzes  and  marke.ting-- techniqueV,  i3)  their  costs,,  (4)""  . 
government  requir^entP,Va^d  '(5)  pressure  recaived  ^^^^ 
>erinment  agencies  and  consi^mers  td  make  changes. 

V}  Packaging  affects,  cohversion: flexibility  v  ■ 

•    '  ■  -      •      ■•  -  . ,  i  '     '■    '        .  •.  .■•     ^         /./     \       l^".'  -.- 

-„     Converting  to.  rational  package  sizes  appears  u)na^tai«n- 
able  for  many  producfjs  because  i^bme  containers  used  for  gro--  " 
.  ceify  products  cannot  be  easily  changed.     For  ej^amjle,, 'cans  * 
are  used  for  many  productsT.^    Some  standard  canf-SirzeWiare  -used  ' 
'     for  .more  than  one  product.     The  weights  of  theVcontents  vary 
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because. pf  the  dif ferent'-densities  of  items  placed  in  the 


cans. 

V     .>       .       .  ......    ^  .  .  : 

'At  our  request^,  the  ,Can^  Manufacturers  Institute a  trade 
'association  of  56  metal  can  manuf aqtur ing  compan-ie.s  that  Dnake' 
'  90  percent  of  the  domestic  cans/  surveyed  its  membership  about 
their  views  on  converting  to  the,  metr ic .  system.     Twenty  coin---, 
*panies  responded.    .       ,  "\ 


Although  the  niiftiber  resporiding  was  not  significant  enough 
to"  provide  a  basis  on  which  to  estimate  the  views  of  the  en- 
tir,e  can  manufacjiaflng-  industry,  we  believe  the  responses  pro- 
vide ah  injflicatia^  conversidrt  would  affect  the  ^ 
industry^Wei'hJd^               on  which  to  judge  the'  extent  to 
which  the^,iew-^^5^^f  those  who  responded,  dif  fepBd  f  rojn  other 

Wnies  believed  ,tha*t  changing  tg  the  metric  sys- 
ble,  eight  thought  converting , Was  not  desirable^ 
.Hhat  It  might  be  desiratble.     Companies  ci^^ 

advantages:  *  .  /        s  - 


r4ization  within  th^  industry. 

t  ■■  •  ■    .   '       '  ■ 

jv-"Ease  in  arithmetic  determinations.         ^  • 

.  ,  ■ : ■•      - .  .         . ,    ,    ■         ^  •  ^^ 

---If  fewer  sizes  are 'required,  there  potentially  may 
'   a  'lower  per  "item  cost  to  the -consumer  due  to  longer  V 
production'  runs  and  fewer  inventory  items.  ,  r 

—Greatest  advantage  noted  would  t^^i:  to  f aciaitate  par-  J 
\       >   -ticipation  in  World  markets.  .  ,    ^  - 

/—Easier  product  comparison  by  the  Consumer  j 

*r  the  companies  cited  the  following  disadvantages:  ^. 

V    J  '  ,    -  ■     :■ .-  .  .    .        «  .     "  ■ 

>  ■  •"  -  '    '    '  -  : 

--Overwhelming  cost  with  no  corresponding  increase  in 

/,'yr     .^--.profit.,'.  .    .  ^.     ■  •  ^' ' 

^  —The  writeoff  of  usable  supplies  and  tooling. 

---Retraining  cost  and  employee/customer  .acceptance. 
''^ ■  ■  •  ^"     "  ^  ■  /  \ 

?  :  L./E\ghteSen  companies  believed' that  conversion  was  inevit- 
able^  "One  said  that  conversion  was'not  inevitable/  and  one 
*saj.d  ;th^t  conversion  may^be  inevitable. 

i^Mo'st  companies  (13)  favored  voluntary  conversion  to  the 
in^trib  provided  in  the  Metric  Conversion 

'  Aot  of.'l975.     But  five  favored,  a  mandatory  conversion /  one 
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. thought  it  totally  unHecessapY  to  convert,  and  one  was  ' 
^undegided  on  whether  conversion  should  be  mandatory  or  volun- . 

.    -The  companies  anticipated  that  products  historically  sold 
xn  round  customary  units  would  be  converted  to  round  metric 
quantities.     For  example,  cans  of  coffee  have  historically 
been  sold  by  the  pound.     These  cans  would  be  hard  converted 
to  5,00  grams— ^an  increase  of  about  10  peccent.--- 

Companiesanticipated  that  can  sizes  will  not  be  changed 
for  products,  such  as  mosf  fruits.  Vegetables,  and  liquid 

.'drinks,  which  have  historically  been  sold  by  the  can.  Fot 
example,  cans  of  corn  (normally  16-1/2  ounces),  peaches  (ap- 

^proxi-mately  18  .ounces)V  or  large  fruit  drinks  (46  ounces) 
would  not  be  changed..    The  companies  believed'  that  because  ' 
the  products,  are  not  sold- in  yound  customary  units ,  there  is 
no  justification  for '»attemp ting  to  convert  them  to  roXind  met- 

^  ric  units.     Further,  because,  product  densities  freauently  vary 
trom^packer  ta  packer  or  from  one  vegetable'to  another,  there 
would  be  no-  .w.ay  to  develop  container  sizes  that  would  hold  a 
round  metric  product  amount  without  vastly  increasing  the 
number  of  metal  container  package  sizes. 

...       •  Companies  believed  that  changes  in  can  heights  would  be 
.  easier  to  make  than,  in  the  .diameters  because  costs  would  be 

lower.     In  making  njetric  conversions  in  Canada,  food  producers 
>did  not  .anticipate  changing  can  sizes  when  the  costs  would-  be 

too  .higip ^  .  .  - 

•  M|ny  glass  jars  are  specif ica'Hy  developed  for  individual 
produc^^.  New  glass  molds  are  required  from  time  to  time.  If 
requir6„d  to  convert,  metric  glass  molds  could  be  built  as  cus- 
.  tomarymolds  wear  out  to  minimize  waste .  -  However ,  coordina'- 
tion  among  producers  needing  glass  molds  would  be  necessary  to 
prevent  strains  on  the  glass  industry's  mold  making  capacity. 

in  Canada  we  were  told  that  conversions  of  dry  cereal     -  » 
produces  were  limited  because  the  cereal  industry  found  it 
would  t)e  much  less  costly  to  convert  if  it  did  not  have  to 
.  chang#  the  sizes  of  the  ,  boxes.-    Conversion  was  accomplished 
by  changing  the  amount  of..c.ereal  placed  in  the  boxes  to  met- 
ric quantities  in  25-gram  increments.     Bat,  it  was  not  always 
possible.  t,o  develop  package  size  series  that  consumers  could  ' 
easily  use  to  make  price  comparisons.    We  were  told  by  the 
Cereal  Institute  that  no  cereals  sold  in  the  United  States 
have  been  converted  to  round  metric  quantities. 
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Major  food  ^producers '  v,f^ws  on  metrication 

Of  the  large  corporations,  we  sent  questionnaires  to  (see  ^  > 
ch,  5)^^69  were  listed  as  being  in  the  food  industry.  We 
received;  usable  responses  from  4T'of  them,  t 

■Most  appeared  to  understand  the  current  national 

policy  /  believed  jnetric^  conversion  is  inevitable ,  and  suppor-- 
ted  metxic  conversion  even  though  they  believed  that  for  their 
industry  the  disadvantages  outweighed  the  advantages.  They 
had  made  few  plans  to  convert.     Food, cocporations  appeared  not 
very  measurement  sensitive //-and  most  said  they  could  convert 
in  a  Reasonable  time, frame. 

.    ■  .   Sixty-six  percent  of  the  corporations  were  aware  that  the 
current  national  policy  is  for  Federal  coordination  and  plan- 
ning voluntary  conversion  to  the jmetric  system.     But/  13  per- 
cent believed,  that  conversion . was  mandatory.     The  others  be- 
lieved there  was  no  national  polix:y  and  no'provision  for  con-  ; 
verting  or  replied  that  they  did  not  know  what  the  national 
policy  is . 

•   \.    Although  most  corporations  in  the  food  industry  supported 
conversion  to  the  metric  system^  support  was  not  strong. 


STRONGLY  OPl^OSE 
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Most  believed  conversion  was  inevitable 


Almost  80  percent  o£  the  corporations  also  believed  it 
was  inevitable  that  the  food  industry  would  convert  to  the 
metric  system.     Their  responses  to  the  question,  "Does  your 
company  believe  that  conversion  to  the  metric  system  is  ir{^ 
evitable  for  your  industry?"  were  as  follows 


DEFINITELY  NO 
UNDECIDED 


We  subsequently  asked  the  corporations  that  believed  con- 
version was  inevitable  why  they  belieyed  this  was  true  Amonq 
the  reasons  given  , were:  i-i-ue.  Among 

.  --Growing  participation  in  world'  mark^^s  makes  it  impor- 
tant to  euse  a  common  measurement  language.  . 

—The  metric  system. is  easier' to  ilise/'ahd  suppojrt  will 
grow  for  Its  use  because  of  the  benefits. of  simplicity, 
accuracy,  and  standardization.  s.xmp±icicy , 

'■"oKJ^^^^^  ^"^y^^  indu-stry-,-use  of  computerised 

.checkout  counters  and  inventory  ^controls ,  unit  pric- 
ing, and  nutritional  labeliog— .is  facilitated  by  use 
of  units  expressed  metrically. 

—The  duar  labeling  (showing  of  both  customary  quanti- 

>  ^^^^''^^^^^^s)'  which  has^  occurred 

in  the  food  industry,  is  a  recognition  of  the  inevit- 
^ability  of  converting.  , 
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— Stjciety  cannot  successfully  u«e  two  measurement 
systems.     It  is  logical  for  the  United  States  to  use 
the  metric  system  because  the  world  will  not  adopt 
ours .  -  . 

— The  Government  has  provided  for  establishment  of  a  U.S. 
^Metric  Board.     Events  in  Canada  indicate  that  once  a  . 
Board  -is  establisHedr  conversion  timetables  will  be 
estajjlished .  ;        '  * 

Metrication  would  not  increase  exports 

■  "      ■  •  ■'       '  ■     ■  ■      "  ■        ■      ■     ■  ' 

"      Metrication  was  not  expected  t6  increase  the  exports  of 
98  percent  of  the  companies.     They  considered  having  compet- 
itive  pric^,  high  quality  pro^Jucts,  and  a  good  reputation 
and  reliability  the  most  important  factors  in  promoting  ^ 
their  exports.     But  9  percent  df  the  corporations  believed 
that  imports  to  the  United  States  by  their  overseas  com- 
petitors  would  increase  slightly  if  the:  United  States  con- 
ver^ted  to  metric. 

The  .measurement  "system  used  was  not  considered  a  signifir 
cant  factor  in  influencing  industry  exports.  Whether  products 
are  in  customary  or  metric  measure  seemed  to  have  little  bear- 
ing on  industry  views  toward  exports. 

Disadvantages  outweigh  advantages 

Most  were  of  the  opinion  that  individually  the  disadvan- 
tages of  converting  to  the  metric  system  outweighed  the  ad- 
vantages.    Yet,  they  believed  that  for  . the  United  States 
overall,  advantages  would  outweigh  the  disadvantages.  Their 
responses  on  the  advantages...of  converting  to  the  metr ic  sys-  v 
-tem  versus  the  disadvantages  were  as  follows. 


Percent 


'    .     ,  .  For  the  For  tfie 

Perceived  impact  corporation 


Advantages  significantly 
outweigh  disadvantages 

6 

*  •    26  ^ 

Advantages  slightly 

outweigh  disadvantages 

15 

34 

Advantages  about  equal 
disadvantages 

19  - 

■3 

IT 

Disadvantages'  slightly  \ 
outweigh  advantages 

.28 

Disadvantages  significantly 
outweigh  advantages 

26 

• 

i 

8 

No  basis  to  judge 

 6  ' 

13   -  . 

Total 

100 

100  ^ 

^Sixty-two  percent  of  the  corporations  believed  convert- 
ing to  metric  would  have  little'  or  no  impact  on  their  product 
prices.     Twenty-eight  percent  expected  some  increases  in  prod- 
uct prices.     Only  2  percent  (1  respondent)  believed  that  major 

^=^•5^;"''''!^!^^^*'?"^^  ^^""^  percent  (two  respondents) 

said  they  had  no  basis  to  judge  the  impact  onprices.  • 

Most  respondents  believed  the  principal  role  of  the  Fed- 
eral Government  should  be  to  coordinate  conversion  activities 
and  counsel  and  advise  interested  parties. 

Fifty-two  percent  of  the  companies  believed  it  would  take 
between  5  and  10  years  for  them  to  convert  to  the  metric  sys- 
tem.    Most,  companies  believed  that  if  the  United  States  con- 
verts to  the  metric  system/  the  conversion  dates  .should  be 
established  by  industry  associations  and  individual  firms. 

Food  recipes 

Metrication  will  mean  developing  new  food' recipes.  Peo- 
?h^''5oor-     ^^^r^^^e  to  learn  new  terms.     It  is-not  expected 
that  food  ingredients  will  need  to  be  weighed  when  cooking 
with  metric  recipes.  .  ,  . 

Some  new  measuring  utensils  will  be  needed  at  a  cost  of 
several  dollars  m  order  to  use  metric  recipes;  however,  there 
would  be  no  need  to  purchase  new  pots,  pans,  appliances 
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cookie. sheets^  and  many  other  items.     If  conversion  occurs^ 
all  items  will  eventually  show  metric  quantities. 

..  .         .■  ^ 

>  Continued  use  of  old  measuring  devices  and  recipes  is 
expected  to  be.  encouraged .     Becauae  recipe3  cannot  be  easily 
soft  converted,  it  is  expected  that  many  pe-rsons  will  continue 
to  .use  customary'  recipes  for  many  years.     Experts  say  that 
before  recipes  can  be  converted,  they  need  to  be  retested  be-  v • 
cause  the  soft  conversions  of  some  customary  quantities  do  not 
appear  on  metric  measuring  devices^     Metr^ic  recipes  will  con- 
tain slight  variations  of  existing  contents. 

It  can  be  expected  that  a  certain  amount  of  confusion  y 
may  occur  if  metric  recipes  are  introduced.     To  use  these.  .  \ 
recipes,  cookis  would  'ne^d  -to  le^arh  to  measure:  liquid  and  dry  J[ 
ingredients'^'by  th'eVmllliliter  instead  of  by  the  cup  or  frac- 
tions of  a  cup.     They  would  also  need  to  understand  CeXsius 
temperatures  and  how.  to  convert  temperatures  if  their  oVens 
are  not  metric. 

Coordination  between  food  producers  and  recipe  develop- 
ers, would  be  needed.     Some  food  products,  sudfa  as  packages  of 
yeast  and  chocolate,  squares,  are  made  in  qua«feties  usable  in 
recipes.     Some  recipes'  require  use  of  commiM|M|tfsed  quantities  i 
of  pspducts,  such  as  a  stick  of  butter  ( iy;'^HI|d) .  *  Persons 
would  need  to  learn  to  make  adjustments       fi^^fe''"^^"*^  changes 
are  made  to  package  quantities  they  are  famill:,^^i\?ifoh. 

-    Converting  to  metric  recipes  would  not  make  food  taste 
•better.     However,  some  home  economists  claim  that  metric  rec-*' 
ipes  would  .be^^easier  for  cooks  to  use  because  fractions  are 
eliminated.  ^ 

Unit  pricing  would  sjbill  be  needed 

Unit  pricing^  a  consumer  service  first  offered  in  super- 
markets over  5  years  ago,  is  a  method  of  pricing  products  ' 
that  lets  consumers  compare  product  prices  in  common  units, 
such  as  pounds,  ounces,  quarts,  or  plints.     A  glance  at  a  unit 
price, display  usually  located  directly  under  each  food  product 
display,  cari  show  a  consumer  which  size  is  the  more  economical 
buy,  regardless  of  th.e  variety  of  sizes  on  the  shelves.     ^  ^ 

'         Unit  pricing  enables  consumers  to  compare  pr ices  without 
having  to  make  complicated  mathematical  calculations.  Studies 
have  shown  that  if  presented  effectively,  unit  pricing  can 
significantly' reduce  price  comparison  errors  by  consumers. 
The  un^it  pricing  labels  shown  on  the  following  page,  provide 
an  example  of  the  comparisons  consumers  can  make. 
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Comptrifon 


Price 
per  unit 


compare 
prices 


The  retail 
price 


Brand  and 
name  of 
item 


Weight 


The  larger  size— 
2  lb.  jar  is  the  best  buy: 


YOU  PAY 

'850 


Brand  X 

21690  -'i2 


ComnK>dity 
code 


65.3( 

PER 
LS  00 


YOU  PAY 

490 

Brand  Y 

21670  -24 


42.5$ 

PER 
LB  00 


YOU  PAY 

850 

Brand  X 

21690  -12 


NumtMr  of 
packages 
per  case 


Compare  on  Value 

To  compare  costs  of  a  product  in  different  sizes  or 
brands,  just  look  at  the  price  on  the  unit  price  side 
of  the  label . . ,  then  compare  that  unit  price 
against  another,  checking  price  per  measure, 
brand  to  brand,  size  to  size. 


Nine  states  have  unit  pricing  regulations.     Some  cities, 
such  as  Chicago,  also  require  unit  pricing.     There  are  no 
Federal  laws  or  regulations. concerning  unit  pricing. 

Where  unit  pricing  _is  used,  consumers  can  compare  ''-'^ 

—price  per  pound  for  items,  such  as  rice,  which  are 
sold  by  weight; 

—price  per  quart  for  items,  such  as  juice,  which  are 
sold  by  liquid  measure; 

—price  per  100  count  for  items,  such  as  napkins,  which 
.,    are  sold  by  number;  and 

—price  per  100  square  feet  for  items,  such  as  aluminum 
•'     foil,  which  afe  sold  by  length. 

■ 

Metric  conversion  will  not  end  the  need  for  unit  pricing 
m  supermarlcets.  .  Even  if  metric  size  series  are  selectedjihat 
make  price  comparisons  easy  for  consumers,  not  all  product, 
will  be  converted  to  these  sizes.     There  will  still  be  prod- 
ucts, such  as  those  sold  in  cans,  which  may  not  be  easily 
converted  into  quantities  different  or  more  understandable 
than  those  currently  in  use. 
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'  Conversion  to  metric  would  require  the  establishment  of 
new  units  of  comparison.     In  Canada^  for  epcample^  items  sold 
in  units  of  volume  now  use  100  milliliters  as  the  metric  unit 
of  comparison.     For  items  sold  by  weighty  the  unit  of  compari- 
son is  100  grams.     Some  bulk  sale  items^  such  as  sugar^  flour^ 
and  dry  pet  foods^  are  unit  priced  by  the  kilogram.  Ufiit 
pricing  was  also  revised  to  use  the  square  meter  as  the  unit  ' 
of  comparison  for  items  such  as(  aluminum  foil^  the  meter  for 
paper  towels^  and  the  Xiter  for  powdered  laundry  detergents 
and  large  packages  of  ice  cream.  ^ 

Care  would  i^eed  to  be  taken  to  ensure  that  stores  do  .p|pt 
intermingle  customary  and  metric  units  of  comparison.  In^^r^ 
Canada  certain  supermarkets  converted  the  unit  price  labels 
for  individual  products  at. the  time  the  products  themselves 

. were . cqnveKted.     This  resulted  in  some  products  in  a  store 
having  unit^  price  labels  in  customary  units^  while  other  pro-, 
ducts  had  their  unit  price  labels  in  metric  units.  When^this 

'happened^  consumers  were  not  only  faced  with  new  and  different 
package  sizes  and  measurement  terms  on  package  labels^  but 
could  not  use  unit  pricing  to  determine  which  products  were 
of  better  value.  . 

Conversion  could  be  used 
to  improve  package  sizes 

Under  the  Fair  Packaging  and  Label ing^Act  (80  Stat.  1296^ 
15  U.S.C.  1451),  the  National  Bureau  of  Standards  has^.estab- 
lished  50  voluntary  package  quantity  standards  1/  "for  foods 
and  other  consumer  products .     These  standards  may  have  helped 
tpl  reduce  the  number  of  product  sizes  in  the  marketplace. 
However,  more  improvement  is  needed.  Metric  conversion  could 
be  used  as  an  opportunity  to  make  desirable  changes. 

Under  the  act,  NBS  is  to  determine  whether  the  reasonable 
ability  of  consumers  to  make  v.alue  comparisons  of  packaged 
consumer  commodities  is  impaired  by  the  undue  proliferation 
of  the  weights,  measures,  or  quanta^ ties  in  which  the  commodi- 
ties are  offered  for  sale  at  the  retail  level. 

NBS  is  responsible  for  eliminating  undue  proliferation 
of  package  sizes.     Tb  accomplish  this ,  voluntary  product  and 
package  quantity  standards  have  been  developed.     The  Secretary 
of  Commerce  may  recommend  to  the  Congress  tn^t  regulatory  au- 
thority be  leg-islated  when  industry  members  do  no,t  participate 

c 


1/Standards  are  criteria  established  by  Government  or  indus- 
^  try  bodies  to  provide  rules  or  measures  of  quantity*^  qual- 
ity, weight,  extent,  or  value  on  products  or  services. 
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in  developing  voluntary  product  standards  or  th^y  do  not 
adhere  to  the  voluntary  standards  that  have  been  developed. 

_         NBS  isalso  to  promote  nationwide  uniformity  in  the  la- 
beling, of  consumer  products  to  facilitate  the  exercise  of  good 
judgment  by  consumers  in  the  marketplace.     It-has  requirements 
that  producers  must  follow  when  labeling  their  products. 

-      A  large  number  of  sizes  are  still  permitted  for  many 
products  which  do  not  always  provide  consumers  ease  of  price 
comparisons.     Also,  producers ^do  not  always  comply  with  the 
:  voluntary  size  recommended,    .NBS  has  never  recommended  that 
the  Congress  legislate  sizes  for  products  that  do  not  adhere 
to  the  sizes  that  have  been  established. 

Metrication  could  be  used  as  an  opportunity  to  further 
improve  the  current  package  sizes  by  converting  products  into 
logical  size  series  that  would  make  price  comparisons  easy 
between  sizes  and  between  various  manufacturers'  products. 
Whether  improvements  would  be  realized  is  largely  dependent 
on  industry  willingness  and  ability^ to  adjust  package  sizes. 
Cooperation  woald.be  needed  between  the  industries  involved 
an<3  the  Federal  and  State  government  agencies  that  regulate 
package  sizes. 

For  example,  NBS  would  need  to  amend  the  voluntary  size 
standards  that  are  used  for  items  such  as  too thpaste /  frozen 
vegetables,  soft  drinks,  and  soaps.     But  States  would  need  to 
amend  the  size  requirements  for  items  such  as  milk  and  beer, 

.     /       Metrication,  however,  is  not?  essential  to  achieve  ra- 
tional package  sizing.     Rational,  package  sizes  can  be  estab- 
lished using  customary  quanti tick's ^     Products,  such  as  flour, 
bread,  and  butter,  are  sold  in  many  States  in  rational  sizes 
•established  by  State  laws  and  regulations. 

If  package  sizes  are  converted  to  metric  sizes  where  ra- 
tional sizes  are  not  now  in  use,  the  changes  should  be  used 
to  benefit  consumers  and  the  industries  involved.     For  ex- 
ample, NBS  has  established  a  voluntary  size  standard  for 
toothpaste.     Under  the  standard,  producers  should  be  using 
five  customary  sizes~l, 5,  3,  5,  7,  and. 9  ounces*.  According 
to  NBS,  toothpaste  was  sold  in  57  sizes  before  the  size  stand- 
ard was  established  in  April  1971, 

A  limited  1973  NBS  survey  showed  that  13'  sizes  were  being 
sold.     At  one  supermarket  in  the  Washington,  D,C, ,  area  we 
observed  in  August  1977  that  toothpaste  was  being  sold'  in  10 
.sizes.     Only  three  of  the  standard  sizes  were  among  them.  At/ 
another  supermarket  we  observed  in  November  1977  that  tooth- 
paste was  being  sold  in  the  5  standard  size's  plus  13  others- 


id 
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2.1,  2. 6/2. 7/2. 8,^^"^,,  4.25/4.^     4.5,   4.6,   6.0,   6.4,  6.5, 
and  8.2  ounces.     In  the  absence,  of  unit  pricing,  it  could  - 
still  be  difficult  for  consumers  to  make  price  comparisons 
between  many  of  the  sizes  available  for  sale.  ' 

The  5  standard  toothpaste  sizes  established  by  NBS,  if 
used,  would  represent  an  improvement  over  the  57  sizes  that 
were  used  before.     But  the  standard  sizes  established  by 
NBS  do  not  make  price  comparisons  as  easy  as  if  the  sizes 
were  in  multiples  of  one  another  or  in  a  numbering-  series 
which  can  easily  be.  compared  with  one  another.  Furthermore,, 
in  view  of  the  large  number  of  sizes  still  in  use  and  the  odd 
weights  in  which  toothpaste  is  being  sold,  industry  compliance 
with  the  standard  cannot  be  considered  a  total  success. 

NBS  has  not  been  totally  successful  in  establishing  pack- 
age sizes  for  toothpaste  and  obtaining  industry  complia^nce 
with  the  voluntary  size  standard.    Would  it  be  any  more  suc- 
cessful with  metric  sizes?  \  j 

The  Fair  Packaging  and  Labeling  Act  requires  that  prod- 
uct labels  show  content  weights  in  customary  measurements. 
Use  of  metric  terms,  while  widespread;,  is  optional ,  provided 
that  customary  terms  are  also  shown.. 

If  a  conversion  of  grocery  products  is  to  be  made,  the 

Fair  Packaging  and  Labeling  Act  wi'll  need  to  be  amended  tp.,^' 

provide  for  labeling  in. metric  quantities,  and  new  size  * 
standards  will  need  to  be  developed. 

CLOTHING  AND  PATTERNS — HOPES  FOR  BENEFITS 

The  clothing  industry  is  in  the  early  stages  of  convert- 
ing, its  products  to  metric.    We  did  not  identify  any  clothing 
being  manufactured  in  metric  sizes,  but: 

—At  least  three  clothing  producers  have  begun  to -show 
metric  equivalents  on  some  clothing  labels . 

— A  trade  association  of  clothing  manufacturers  made  an 
'  extensive  study  of  the  impact  of  metrication.     It  con- 
cluded that  metrication  offers  the  industry  a  once  in 
a  lifetime  opportunity  to.  d:evelpp  more  uniform  and 
rational  garment  sizes,  size  intervals,  and  size  num- 
bering systems  shown  on  clothing  labels.     It  also  con- 
cluded that  Government  aid  would  be  needed  to  <study 
human  body measurements  so  that  new  cl^hing  size 
standards  can  be  developed. 
♦  .  . 

: — A  trade  association  of  retailers  that  s^lls  clothing 
through  the  mails  also  favors  converting  clothing 
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sizes  to  metftc  and  has  begun  work  within  the  industry 
to  prepare  for  a  changeover. 

— The  clothing  pattern  industry  has  been  showihg  metric 
equivalents  on  the  patterns  used  in  home  sewirigsitjce 
1971..  The  W-actice  began  because  of  the  metric  don- 
version  beinfii  made  in  the  United  Kingdom.  Patterns 
designed  in  the  United  States  are  also  sold  in  Austra- 
lia, Canada,  several  European  countries.  South  Africa, 
-      and  New  Zealand.     The  patterns  sold  in  the  United 

States  sho*^instructions  in  several  languages  and  in 
both  customary  and  metric  measurements.  - 

No  changes  have  yet  been  made  to  the  sizes  used  for 
•  clothing  or.  patterns.     Th-e  clothing  that  has  metric  labels 
and  the  patterns*  that  show  metric  measurements  are  still  de- 
signed and  manufactured  in  customary  measurements.     The  metric 
measurements  are  all  conversions  to  the  nearest  metric  equiva- 
lents, y 

Voluntary  clothing  size  .standards  for  womeji.'s  and  chil- 
dren's clothing  were  developed  by  NBS  in  cooperation  witJh  the 
clothing  industry.     No  Government  clothing  standards  have  been 
developed  for  men's  clothing. 

The  standards  for  women's  and  children's  clothing  are 
bas.ed  largely  on  body  measurement  studies  that  were  made  dur- 
ing, the  late  1930s.     The  data  is  believed  to  be  out-of-date 
^  and  not  useful  for  continued  use  in  clothing  size  standards. 

We  were  told  that  body  shapes  are  continually  changing. 
Persons  are  taller  and  slimmer  than  they  were  during  the  1930s 
when-  the  last  comprehensive  study  was  made.     Today's  emphasis 
on  appearing  youthful  and  maintaining  a  trim  look  have  an  im- 
pact on  the  size  and  shape  "of  body  measurements  and  therefore 
on  clothing  size  needs. 

The  studies  made  during  the  1930s  included  data  only 
on  white  children  and  female  adults,     fhe  cldthing  industry 
believed  it  needs  data  representative  of  all  persons  in  the 
population  to  develop  clothing  standards  that  would  meet  the 
Nation's  needs. 

The  clothing  industry  bel ieves ' that  a  new  body  measure- 
ment study  should  be  made  regardless  of  whether  it  metricates 
-because  the  existing  size  standards  need  to  be  updated.  How- 
ever, several  major  clothing  producers  have  concluded  that  it 
will  not  be  possible  to  convert  to- metric  clothing  sizes  with- 
out a  new  body  measurement  study  because  sufficient  informa- 
tion on  body  measurements  is  not  currently  available.     In  a 
test  made  to  try  to  convert  to  metric  sizes,  several  clothing  - 
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producers  found, it  impossible  to  make  clothing  in  mqtric  size 
intervals  using  existing  data  and  clothing  sizing  techniques. 

.   The.  clothing  and  pattern  industr ies  believe  that  the  .. 
Government  should  conduct  a  new  body  measurement  study.  The 
clothing  ind'ustry  is .  comprised  of  many  firms.^    It  believed' 
there  would  be  no  reasonable  way  to  get  the  full  cooperation 
of  the  industry  to  assist  in  paying  for  a  study.  Furthermore 
several  major,  clothing  producers  believed  that^  the  results  x>f 
a. study  would  also  be  useful  to  others^  such  als^the  furniture 
and  automobile  industries^  that  have  need  for  information  on 
body  measurements.  .  .  ' 

In  December*  1977  NBS  issued  a  report  on  a  pilot  study 
it  made  on  the  need  for  data  on  body  measurements  and  other 
factors  affecting  products  and  equipment  used  by  consumers 
and  workers.     The  study  recommended  that  a  survey^ be  made  to 
determine  .(1)  the  needs  and  priorities  for  such  data  and  (2) 
an  assessment  of  the  alternative  technolog ies  available  for 
obtaining^  storing^  and  processing  such  data 1 1  J^stimated 
that  a  survey  would  take  2  years  and  would  cost  $1.1  million. 

The  clothing  industry  expects  to  benefit  '  -> 

....       .,y        .    V-  ...  O  . 

The  clothing  industry  believed  that  metr ication 'would 
provide  a  .unique  opportunity  to  de<relop  a  uniform^  rational 
'  rangfs  of  metric  garment  sizes  and  size  intervals.     Over  the 
years  a  proliferation  of  clothing  sizes  has  occurred  which  in 
dustry  officials  believed  benefits  neither  manufacturers/  re- 
tailers/ nor  consumers.     Size  proliferation  has  occurred  as  a 
result  of  (jemand  from  consumers,  and  retailers  ^  actions  h^y  com 
petitors^  and  the  sales  and  mar keting  operations  within  cloth 
ing  companies.  / 

The  clothing  industry  also  believed  metrication  would, 
give  it  the  opportunity  to  reduce  the  number  of  sizes  pro-^; 
duced  with  the  possibilty  of  reducing  *  inventory  costs.     It  i 
also  believed  consumers  would  benefit  if.  improvements  were 
made  in  clothing  size  standards  because  clothing  should  fit^ 
better^  even  though  the  number  of  sizes  may  be  reduced. 

Only  minor  differences  exist  between  some  of  the'  sizes 
now  used.     Industry  officials  believed^  elimination,  of  some 
sizes  would  not  occur  unless  a  major  change  was  made  in  the 
industry^  such  as  metrication.  ^  r 

Some  industry  off  icials  also  saw  converting  to^;  metri^c 
as  an  opportunity  to  change  the  size  coding  systems',  used^  on . 
labels  for  women's  and  children's  clothes.     They  believed 
that  showing  key  body  meas,urements  ^  such  as  the  waist  or 'hip^ 
which  the  garment  is  designed  to  fit/  would  benefit  consumers 
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^   ^     -  Because  qf  the  present  coding  cyst^em..  w^ni^n' Hot  fit 
into  the  same  size  garments  in  all  stores;^  many  retainers  do 
not  use  the  same  garment  size  codings  to  fit  the  sapi^  size^ 
bodies.     Industry  off icials  told  us  this  v>/oul<3  not  occur'if 
garments  showed  the  key  body  measurements  the  Ciiotheis  v^ere 
designed  to  fit. 

We  were. told  the  industry  is  reluctant  to  ^limin^te  the 
size  coding  systems  used  for  women  '  s  and  chil<3ten '  s  *^Ci^othi'ng . 
Many  retailers^  for  example^  are  concerned  tliat  coris^j^gt-g  will 
.react ^unfavorably  to  changes  in  the  coding  systems  th^y  ' 
familiar  with^  particularly  because  metric  measuremet^t^  ar^e-  in 
larger  numbers  than  those  currently  used, 

Industty  officials  believe  the  changes  they  wouj^j  i ^,^3 
to  see  could  not  be  achieved  without  me tricatio^,    Fo^  ex- 
ample^ they  believed  that  metrication  would  £^K>e  industry 
members  to  get  together  and  examine  the  s.ize^  How  ^^^d  for 
clothing.     They  believed  that  without  metr  ic^ttorif  the  indus- 
try probably  would  not  get  together  on  its  ov^n. 

Several  major  producers  in  the  industry  ar^  hopeful  that 
metrication  Would '  provide  the  industry  with  the  oppo'^tunity 
to  correct  problems  which  have  developed  over  the  y^^fs  and 
provide,  for.  permanent  benefits.    Whether  this  Wi^I . hajjpen  ap-  • 
pears  to  be  speculative  at  this  time.     Use  of  clothing  size 
standards  is  voluntary,  and  there  is  no  assuranog  they  would-, 
be  used  throughout  the  industry.     It  is  expects^,  however 
that  if  major  clothing  retailers  convert  to  mettic  sijjes/most 
others  in  the  industry  .will  adopt  metric  SizeSVolunt^i-ily. 

Costs  of  converting 

According:  to  .a  study  made  by  the  American  ^Vpoarej  Manu- 
facturers Association,  a  trade  association  of  c^Jtlring  ^anu-r 
facturers,  conversion  costs  are  expected  ta  be  Jtiininial  for 
apparel  manufacturers.     Metrication  could  inv^jlVg  modifyij^g 
some  equipment  into  metric  calibrations,  ma intaij^ jng  dual 
inventories  of  machine  parts,  modifying  measufi^g  devices  and 
testing  equipment,  educating  and  retraining  emPloVees,  gnd 
providing  metric  tools.  - 

■     •  .  '  ■ '  .  ■ 

The  Apparel  Association  believed  that  retai;i^ers  Woula 
be  concerned  with  soft  changes,  such  as  vocebula^yf  labels 
and,  promotional  bulletins  and  signs.     PhysicaJ  ci^gnges,  such 
as  redesigning  or  changing  equipifi^nt,  need  not  t^KS  Place  un- 
til new  equipment  is  purchased. 


^ou 


An  NBS  official  estimated  that  a  body  iteasut-g^ent  study 
Id  cost  between  $5  million  and  $7  million. 
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Impact,  on  international  trade  is  noty^known  ^  "  \4 

*     '    An  official  of  a  large  retail  cdinpany  told  us  that  the 
'clothing  his  company,  imports  is  made  overseas  to  the  custon^ry 
■''  size  standards  .u'sed  in  the  United  States .  v.         ^  m 

Some  clothing  industry  members  bel^ieve  metrication  would 
provide  opportunities  for  domestic  mantifacturers  tp  increase;; 
exports.     Others/  however ,  believe  it  wquld  further  facilitate 
imports  of  foreign  garments^  particular^  if  "sizes  used  in 
other  countries  ^are  chosen.  ^ 

■  TEMPERATURES— A  DIFFERENT  DEGREg  ^  ^ 

Consumers  use  temperatures  for  determining  weather  con- 
ditions, cooking,  and  setting  hou^old  if^  and 
freezers.     Temperatures  are  also  v^Bd  infeealth  care.     To  con- 
vert from  Fahrenheit  to  Celsius,  subtra|jl^^    degrees  from  the 
Fahrenheit  temperature,  then  take  remainder.  How- 

ever, if  metricatian  oocurs,  few  p^son^Would  need  :to,  know 
how  te\  make  this  conversion  because^ the^iRresumably  will  learn 
to  relate  the  Celsius  temperatures  ,f.cf  the^cixcumstances  in- 
volved. 

The  Fahrenheit  scale  is  commonLy  u#%d  in  the  United 
States  today.     The  metric  system  has  its*oW*i  scale  called 
Celsius.     Some  persons  may  already  be  acguaSnted  with  it,  but 
their  exposure  may  have  been  when  It  was  knoWn  as  Centigrade. 

■   <^  '    '  '    t  '  ' 
People  know  cold  and  hot  b/ their  |djises ,  but  they  deter- 
mine the  exactness  by  referring  to  tempet^ti^  Fqr  example, 
20  degrees  Celsius  is  a  comfortable  •  rooirf^tel^pera  37?  de- 
grees Celi^ius>is  the  normal  body 'tiemperi^t^         If  the  freezer 
is  set  at  5  degrees  Celsius,  ice.;;<Sream  ^m>l'melt. 

Many  weather  forecasters  i^ow  r.^^  degrees  Celsius  in 

daily  weather  forecasts  ( see  ch^  .^^gK^  unlikely  that  _ 

many  consumers  are  aware  of  what  w^^arious  temperatures 
mean.     Some  hosfpitals  use  Celsius  thermometers  whien  caring 
for  patients.  ^ 

It  is  unpredictable  how  many  persons  would  buy  new  ther- 
mometers to  replace  the  ones^.  they  have.    When  cooking,  persons 
may  use  conversion  tables  to  determine  proper  cooking  temper- 
atures instead  of  buying  new  stoves  that  show  Celsius  temper- 
atures;.    Persons  will  probably  not  buy  new  thermostats  for 
their  homes;  persons  in  older  homes  would  have  to  remember 
what  a  comfortable  room  tem^perature  is  in  terms  of  .degrees 
Fahrenheit.     Use  of  the  Fahtenheit  temperature  scale  will 
continue  to  some  extent  for  m^ny  years..  *  ' 
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SPORT.S--AN  ASSORTMENT  OF  METRIC  AND  CUSTOMARY 

Because  of  their  high  visibility^  sports  are  cohsidered 
an  exceMent  vehicle  for  teaching  the  public  to  think  metric 
and  draw  attention  to  the  metr ic'ation  of  a  country.     For  in- 
stance ^^Canada  is  following  this  approach  in  its  conversion 
activities  by  -trying  to  convert  its  highly  visible  spocts, 
such  as  football/  horse  racing,  and  golf.     Canadian  plans- 
call  for  the  metrication  of  sports  by  January  1979?  soTtie  - 
sports^  primarily  interh-ational  sports^  have  already  convert-* 
ed.     Australia  has  successfully  implemented  this  approach. 

Our  discussions  with  representatives  of  selected  spprts 
in  the  United  States  indicated  that  metrication  is  taking 
place  in  track  and  field  events  and  to  a  lesser  extent  in 
swimming^  primarily -because  of  international  competitions. 
International  records  in  both  sports  are  recorded  primarily'-^ 
in  metric  terms.  .  There  is  littie  activity  in  other  sports 
with  few  if  any  plans  in  professional  spOrts. 

College  sports  , 

The  National  Collegiate  Athletic  Association  has'decreed 
that  all  rules  and  dimensions  for  all  sports,  exqept  football, 
would  be  expressed  in  both  customary  and  metric  units  of  meas- 
ure.    However,  no  deadlines  or  time  frames  were  established 
for  beginning  use  of  metric  terms.     The  Athletic  Association 
would  provide  the  metric  measurements  for  the  various  sports 
if  the  United  States  adopts  the  metric  system.     Basically,  it 
has  left  it  up  to  each  sport  to  do  what  is  best  for  the  sport 
as  far  as  conversion  is  concerned.     A  spokesperson  Sz^id  that 
the  metric  system  is  used  in  sports  in  other  countries  and 
It  is  a  more  logical  system.     Other  than,  that,  he  sees  no 
particular  benefit  to  conversion.     \  1^ 

Track  and  field  has  made  the  conversion  to  metrics.  A- 
Some  events  have  been  changed  to  metric  distances  and  other  ^ 
events  are  simply  being  measured  in  metric  units.     For  ex- 
ample^ in  track,  the  440-yard  dash  has  been  changed  to  the 
400-meter  dash,  about  8  feet  shorter. 

Even  in  those  events  where  some  changes  in  distance  have 
accurred  some  other  measurements  have  not  been  changed.  Some 
tracks  have  been  modified  to  accommodate  the  metric  distances, 

ri'^^i-"^         ^•"^^'^         the  lanes  have  not  been  changed, 
nor  has  the  distance  between. hurdles.  v,ucjnyea. 

Because  the  distances  of  running  events  have  been 
changed,  separate  records  will  be  maintained  between  the 
customary  and  metric  events.     Separate  records  will  not  be 
maintained  for  field  events,  such  ds  the  shotput,  where 
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Measurement  is  involved  because'  the  distances  in  customary 
units  can  be  converted  to  metric  units. 

High  school  -  ^  ^       ,  * 

'In  April  1977  the  National  Federation  of  State  High 
Schodl  Associations /  which  is  the  governing  body  for  inter-r 
scholastic  athletics^  stated  that  running  events  shall  be 
changed  to  the  accepted  metric  distances  in  1980.  ScTiools 
building  or  refurbishing  track  facilities  were  encouraged 
to  make  accommodations  for  metric  races.     Conversion  was  not 
made  mandatory  but  was  up  to  each  State  School  Association. 
The  Federation  stated  only  that  starting  in  1980  it  will  no  / 
longer  list  races  at  the  traditional  English  distances — either, 
in  the  order  of  events ^  the  honor  , roll /  or  soon  after  in  the 
list  of  national,  records. 

A  spokesperson  for  the  Federation  said  he  does  not  an- 
ticipate conversions  in  other  high  school  sports. 

Swimming 

Some  conversion  is. being  made  and  some  metric  events  are 
being  added  to  competitions.     Spokespersons  for  the  National 
Collegiate  Athletic  Association  and  the  National  Federation 
cited  the  high  cost  of  converting  pools  as  a  deterrent  to 
conversion  in  this  sport  but  said ^  however ^  that  new  pools 
.are  built  to  metric  dimensions. 

Football   .  . 

The  National  Football  League  has  stated  that  when  the 
United  States  changes  to  the  metric  system^  it  would  have  to 
declare  itself  exempt.     It  was  the  League's  position  that 
football  is  based  on  yardage  and  that -to  convert  to  meters 
would  ^Iter  drastically  the  basic  part  of  the  game.  To 
convert . existing  yardage  to  its  metr ic  equivalent  would  be 
extremely  confusing. 

It  is  interesting  to  note  that  at  the  college  lev-el  ^  a 
metric  football  game  was  played  in  Northf ield ^  Minnesota^ 
between  Carleton  and  St.  Olaf  Colleges.     The  field  was  re- 
lined  to- 100  meters  long  (about  109  yards)  by  53  meters  wide 
(about  58  yards)  with  meter  lines  every  10  meters. 

Baseball 

The  Commissioner  of  Baseball,  has  not  taken  an  official 
position  on  metrication;  however ^  a  spokesperson  stated  that 
ipetricatiort  would  not  change  the  sport.     Existing  dimensions^ 
etc.f  would  simply  be  converted  to  their  metric  equivalent 
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units.     The  spokesperson  saw  no  advantage  to  converting 
baseball  and  believes  anv.  conversion  -at  this  time  would  only 
confuse  people.     He  did  riote  that  at  some  ball  parks  the  dis- 
tances to  the  walls  were  being  shown  in  metric  units,  but 
this  is  at  the  initiative  of  the  individual  clubs. 


Horse  racing 


An  official  of  the  Thoroughbred  Racing  Association  in- 
formed us -that  it  has  no  metric  policy  and  is  not  considering 
metrication.     The  Racing  Association  did  contact  the  Jockey 
Club  to  see  what,  if  anything,  it  planned  ^to  do  and  found  it 
had  no  olans. 


Golf 


Neither  the  Professional  Golfers  Association  nor  the 
U.S.  Golf  Association  report  much  metric  activity.  Neither, 
has  taken  anyf.metric  ajction' and  both  have  adopted  a  wait- 
-•and-see  attitude.     A  spokesperson  for  one  of  the  Golf  asso- 
ciations said  he  believed  conversion  would' be  confusing  for 
both  the  participants ^nd  the  public,  at  least  until  people 
become  familiar  with  metrics.     Some  golf  courses  are  now 
showing  distances  on  s|:ore  cards  and  on  some  course  markers 
in  both  yards  and  meters. 

Basketball 

A  spokesperson  for  the  National  Basketball  Association 
said  that  metrication  Would  not  really  affect  the  sport  be- 
cause all  distances  and  heights  would  remain  the  same.  If 
the  country  does  go  metric,  these  dimensions  may  be  converted 
to  their  metric  equivalent. 


Tennis 


spokesperson  fob  the  United  States  Tenuis  Association 


told  us  that  court  dimensions  are  standard  in  the  United 
States  and  in  other  cobntrles.     The.  dimensions  are  in  custom- 
ary units  in.  the  United  States  and  as  far  as  he  knows  in  othe;: 
countries  also.     He' knows  of  no  move  to  convert  the  courts 
to  metric  size  although  he  believes  they  could  easily  be  con- 
verted to  their  metriq  equivalents. 


Soccer 

The  dimensions  o 
are  in  a  maximum  and 
U.S.  Soccer. Federatio 
dimensions  to  their  m 


the  field  §r^.  expressed  in  yards  but 
linimum  .range.'«V' A  ^pig)ke|person  for  the 
i  saw  neither  pr^l^s  in  converting  the 

 ^«  ^.i^x..  ...etric  equivalent^^p^^  move  to  do  it. 

The  official  rules  include  a  table  sh<Sei«:ng'»^eld  dimensions, 
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ball  size,  etc.,  in  both  customary  and  metric  units.  The 
field  sizes  are  different  fot , international  competition  and 
are  expressed  in  metric  unjL^s. 

Ski^g 

SkiSf  both  foreign  and  domestically  produced^  are  dimen- 
sioned in  metric  units  ,and  have  been  for  a  long  time.  Accord- 
ing to  a  spok-esperson  for  a  trade  association^  skis  were 
traditionally  imported  and  were  dimensioned  in  metric  units. 
When  U.S.  manufacturers  entered  the  market^  they  used  metric 
dimensions  to  be  compatible  with  the  foreign  imports. 

CONCLUSIONS 

Consumer  acceptance  is  one  of  the  most  crucial/  if  not 
the  most  crucial/  areas  involved  in  achieving  a  metrication 
program.  \ 

Few  consumers  had  a  clear  understandirtg  of  the  metric 
terms  theiy  would  use^ in  their  daily  lives.     This  is  particu- 
larly truefor  persons  who  are  older^  have  a  lower  income^ 
are  without  much  education^  or  aire  in  a  minority. 

.A  inj^jp^r-^ty  of ^  consumers  did  not  favor  converting  to  the 
metric  system.     Many  saw  no  benefits  in  converting.     If  a  con- 
version is  to  be  made^  adequate  steps  are  needed  to  ensure 
that  consumers  benefit  to  the  extent  possible^  have  their  in- 
terests E^rotected,'  and  are  informed  and  educated  about  the 
system  s6  they  do  not  ,feel  uncomfortable  with  it.  Consumers 
shAuld  have  a  voice  in  the  decision.     Otherwise^  public  re- 
i^ist^ce  is  likely  to  occur  which  would  make  it  difficult  to 
convert  those  sectors  of  the  economy  that  believe  they  can 
benefit.- ' 

.If  we  are  to.  convert^  the  Government  will  need  to  under- 
take public  awareness  programs.    These  should  be  coordinated 
wi th'conver sioh  and  promotional  activities  that  take  place 
in  the  public -and  private  sectors.     Both  sectors  should  share 
the  butden  and  will  need  to  work  together. 

If  the  United  States  continues  to  implement  its  present 
voluntary  metrication  policy^  it  can  e'icpect  much  confusion  in 
the  marketplace.    Without  a  firm  Government  commitment^  some 
product  sizes  will  convert;  o.thers  will  hot.  -Proliferation 
of  packagie'  sizes  may  result.     Consumers  may-not  be  able  to 
-Understand  many  size  de>iift'"gnationSy  and  it  may  become  difficult 
for  them  to  make  value  comparisons. 

Metrication  of  many  products  cannot  be  done  on  a  volun- 
tary basisL     Many  States^haVe  laws  and  regulations  which 
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requiiJe  the  use  of  customary  sizes  for  products,  such  as  ) 
bread,  flour,  and  butter.     Most  States  also  have  weights  and 
measures  laws  or  regulations  that  tend  to  limit  use  of  metric 
measurements  for  retail  scales  (see  ch.  9)., 

At  the  Federal  level,  the.  Fair  Packaging  and  Labeling 
Act  requirement  that  customary  terms  be  used  on  package  labels 
tends  to  discourage  conversion.     Producers  are  permitted  to 
show  both  customary  and  metric  quantities  on  their  labels, 
but  they  cannot  convert  to  labels  that  show  only  metric  Quan- 
tities.    Product  size  standards  for  certain  food  and  other  ^ 
Items,  such  as  detergents,  prescribe  customary  quantities. 

Under  the  current  national  policy,  if  the  grocery  prod- 
ucts industry  decides  to  voluntarily  convert  to  the  metric 
system,  the  Secretary  of  Commerce  woald  need  to  develop  new 
voluntary  size  standards.  "  It  is  quite  likely  that  changes 
to  government  laws  and  regu'lations  would  be  needed,  to  ensure 
that  rational  package  sizes  wouid  be  used.     Increased  stand- 
ardization and  rationalization  of  consumer  products  might 
not  be  attainable  without  the  imposition  of  government  laws 
and  regulations. 

Most  of  the  metric  changes  being|^ought  for  consumer 
products  are  to  achieve,  objectives  not  related  to  the- metric 
system,  and  some  of  the  metric  movements  were  influenced  be- 
cause producers  believed  that  conversion  was  inevitable.  The 
objectives  sought,  such  a,s  to  provide  for  improvements  in  the 
fit  of  clothing,  could  be  achieved  without  converting  to  the 
metric  system.     Whether  they  will  be  attained  either  with  or 
without  a  gonversion  is  open  to  debate. 

c  ■ 

For  most  consumer  products  and  for  activities  such  as 
sports,  neither  producers  nor  consumers  will  receive  major 
benefits  by  converting  .to  the  metric  system.    Where  benefits 
occur,  they  will  be  achieved  only  with  much  effort  by  those 
involved. 

There  is  no  compelling  reason  for  many  consumer  products 
and  some  sports  to  convert  to  metric.     Many  consumer  products 
are  not  exported  to  other  countries,;  producers  of  those  that 
are,  seem  to  have  little  problem  with  the  measurement  system 
used.     Other  countries  exporting  products  to  the  United  States 
change  the  sizes  of  their  products  to  our  size  needs  when 
necessary. 

Thpse  promoting  metrication  have  stated  that  consumers 
will  benefit.    Rational  package  s;Lzes,  adopted  for  grocery 
products,  will  make  price  comparisons  easier;  and  metric 
terms  are  easier  to  understand  than  certain  of  the  customary 
terms.    While  the  potential  exists  for  establishing  more 
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logical  systems  of  package  sizes  and  adopting  measurement 
terms  that  could  be  mor^  easily  understood/  these  objectives 
can  be  achieved  without  converting  to  the  metric  system. 
Whether  metrication  would  help  these  things  happen  is  open  to 
question.,    For  some  containers^  such  as  cans^  size  conversions 
would  require  a  considerable  expense  that  quite  likely  would 
be  passed  on  to  consumers  in  the  form  of  higher  prices. 

It  may  be  that  increased ^use  of  unit  pricing  would  be  of 
greater  benefit  to  consumers  than  converting  many  products  to 
metric.  Increases  in  unit  pricing  would  facilitate  price  com- 
parisons and  would  be  easier  to  understand.  Also,  unit  pric- 
ing is  not  dependent" on  the  use  of  standard  or  rational  sizes 
which  can  be  difficult  and  costly  to  achieve  and  would  permit 
producers  to  make  their  products  in  sizes  relating  to  their ^ 
needs. 

Under  the  current  national  pol icy ,  if  the  grocery  prod- 
ucts industry  decides  to  voluntarily  convert  to  the  metric 
system,  the  U.S.  Metric  Board  should  work  closely  with  indus- 
try, government,  and  consumer  representatives  to  ensure  that, 
when  possible^  rational  size  changes  are  made  which  benefit 
consumers.  '  ^* 

If  not,  consumers  might  find  it  more  difficult  to  make 
price  comparisons  than  with  the  sizes  now  in  use,  such  as  oc- 
curred when  the  distilled  spirits  industry  selected  the  1.75 
liter  as  th^  metric  replacement  for  the  1/2  gallon  (see  ch. 
26).     Furthermore,  metric 'terms  are  not  understood  by  most 
Americans,  and  learning  how  to  use  them  would  require  effort 
by  almost  all  of  them.  : 

Producers'  views  in  the  food  and  jpparel  industries 
varied  on  whether  to  convert  to  the  metric  system,  but  sup- 
port was  prevalent.     Large  producers  of  food  products  believed 
that  for  their  irtdustry,  the  disadvantages  of  metrication  would 
outweigh  the  advantages.     Yet,  most  informed  us  they  supported 
metrication.     There  was  a  strbng  feeling  that  conversion  is 
inevitable,  and  most  producers  believed  that,  overall,  conver- 
sion would  be  beneficial  to  the  United  States.     In  the  apparel 
industry,  major  producers  were  hopeful  that  conversion  would 
provide  an  opportunity  to  make  desired  improvements. 

Several  spcrts  involved  in  international  competition  have 
already  converted  to  the  metric  system  because  international 
and  Olympic  records  are  in  metric;  U.S.  athletes  should  not 
be  placed  at  a  disadvantage  when  participating.     But  other 
*&ports,  such  as  football ^  see  no  benefit  and  do  not  plan  to 
•^convert.     It  appears  these  others  will  not  convert  unless 
required  to  by  the  Government.    .  j 
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The  clothing  industry  has  already  expressed  the  neecf  for 
Government  -funds  to  conduct  a  body  measurement  study  so  that 
metric  clothing  sizes  can  be  developed.     It  is  possible  that 
other  sectors  will  ask  for  Government  aid. 

If  consumer  products  and  activities^  such  as  sports^ 
are  to  be  converted  to  the  metric  system,  it  must  be  because 
other  more  essential  national  objectives  are  being  sought, 
such  as  making  conversion  to  the  metric  system' complete.  Be- 
cause the'  benefits  of  converting  these  to  the  metric  system 
are  so  nebulous,  the  Board  should  give  serious  thought  to  how 
the  average  American  consumer  Vould  be  affected  and  whether 
conversion  is  necessary  for  the  well-being  of  the  consumer 
and  the  Nation. 
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CHAPTER  28 


IS  METRIC  WEATHER  IN  THE  FORECAST? 


The  National  Weather  Service  has  developed  a  plan  for 
converting  weather  information  to  metric  terminology — sched- 
uled to  begin  in  Ji^ne  1979.     Although  the  plan  will  have  its 
greatest  impact  on  the  public  sector^  it  is  not  the  public 
that  has  "voluntarily"  made  the  basic  decision  to  convert. 
Rather  a  Federal  Government  agency — the  Department  of  Com- 
merce's National  Weathej  Service—is  responsible.     The  plan, 
is  to  be  submitted  to  the  U.S.  Metric  Board  for  approval. 

REPORTING  OF  WEATHER  INFORMATION  .  ■  '     <  ' 

The  metrication  of  weather  will  not  change  the  weather^, 
but  will  change  the  units  that  are  now  psed  to  describe  the 
weather.     The  kinds  of  -weather  information*  contained  in  the' 
local  newspaper  would  still  be  the  same^  but  a  new  range  of  ' 
numbet^s  would  need  to  be  learned  for  such  items  as  tempera- 
ture and  precipitation.     (See  pp.  28-2  &  28-3.)     For  instance,. 
.25  de^re6s  would  no  longer  be  suitable  for  ice  slcating,  but  ' 
it  would  be  okay  for  swimming. 

M6st  weather  infprmation  for  the  general  public  and  spe- 
cialized jusers/  such  as  aviators  and  mariners,  usually  origi- 
nates with*  the  National  Weather  Service.     This  information  is 
transmitted  to  the  users  through -such  avenues  as  the  Weather 
Wire  Service,  which  serves  mass  media  by  teletypewriter;  the 
Federal  Aviation  Administration* s.  Service  A  Teletypewriter 
system;  the  24-hour  Weather  Radio  bi^oadcast  system;  and  the 
Recorded  Weather-by-Phone  Systems." 

Pleasure  boaters  generally  rely  on  the  Weather  Radio  sys- 
tem for  their/ information .    ^However,  others,  such  as  commercial 
shippers,  rely  on  the  Coast  Guard's  radio  system  because  the 
Weather  Service's  system  is  limited  in  r^nge.'  The  Coast  Guard 
receives  its  weather  information  from  the  Weather  Service  and 
makes  some  observations  of  its  own. 

In  addition  to  the  Weather  Service,  the  FAA  and  the 
Department  of  Defense  also  make  weather  observations.  The 
Weather  Service  receives  the  data  collected  and  observed  by 
both  organizations  in  order  to  provide  itself  with  as  broad  a 
data  base  as  possible.     Internationally,  the  information  is 
exchanged  through  a  world  weather  information  system  which 
uses  a  mixture  of  metric  and  nonmetric  units — about  a  50-50 
split. 
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TODAY'S  METRIC 
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Note:  This  Chart  Reflects  The  Metric  Equivalents 
Of  The  Data  Shown  On  The  Previous  Page. 
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CKRRENT  CONVERSION  ACTTVTTTRg  '  .  * 

tinn  «n^n,oKj°"f  •  service,  anticipated  Federal,  legisla-  • 

tjsn  on  metr^ication  and  begah  planning  for  conversion  of  pub- 

;?^o*'k^^  ^®9an  some  conversion  activi- 

ties before  passage  of  th^  December  1975  Metric  Conversion  Act. 

the  clL^V.t  Jh^^Weatfe^r  Service  authorized  i£s  offices,  alorig 
the  Canadian  border  t^  give  temperatures  in  dual  terms  when 
necessary  and  warranted.     It  did  this  in  anticipation  of  Can-, 
ada  s  conversion  of  weather  in^rmation  to  metric  that  was 

^hHNI  '-II  S^ci^^^^^-     Sec^^^e  radio  and  television  stations' 
in  the  United  States  and  Canada,^  rely'  on  advertising  directed  - 
at  audiences  on  both  sides  of  the  border,  it  was  felt  that'      -  « 
these  stations  should  be  provided  the  option  of  reporting  ' 
weather  in  metric  terms.  v  y^'.^^ng.  s 

Although  Mexico  is  metric,^  the  question  never  came  up; 
T^®' ^"^1  reporting  was  not  granted 
to  the  Weather  Service's  offices  along  the  Mexican  border.     :  - 
However,  in  1976,  the  Service  extended  the  authorization        •  ■ 
and  made  dual  reporting  of  local  temperatures  optional  for 
all  .Its  offices.  .  . 

In  June  1975  the  Weather  Service  started  giving  daily' 
temperatures  in  Celsius  only—the  way  they  were  received--  ' 
for  select  foreign  cities  over  its  wire  service.    By  jLuly  the 
Service  had  decided  to  revert  to  Fahrenheit  beca<fse  ofXcon- 
fif  ^Sf       opposition  from,  the  media.     However,  in  August  1975^ 
the  Weather  Service  decided  to  give  dual  temperatures  which  ' 
IS  now  the  current  practice.    The  Weather  Service  has  receiVed 
hSK^r^t^-  f'^o"'^ newspapers  because  of  space  problems  in  giving  / 
M^n  K      i"^  ^H"^  Fahrenheit.    Generally,  the  newspapers'  solu-'- 
tion  has  been  to.  report  these  temperatures  in  Fahrenheit  only. 


In  the  summer  of  1976,  the  National  Weather  Service  " 
started^providing  both  Fahrenheit  and  Celsius  temperatures 
in  Its  hourly  forecasts  over  the  wire  service.     It  did  this'  ' 
lo/^ho'';^  errors  made  by  the  media  and  to^save  time 

for  the  media.  When  severe  weather  warnings  are  given-,  how- 
ever, the  Celsius  is  dropped  because  of  time  considerations. 


PUBLIC  PLAN 


Weather  Service;  off icials  told  us  that  they  believe  the 
Congress  intended,. by  passing  the  Metric  Conversion'  Act  of.  " 
1975,  that  the  United  States  convert  to  the  metric  system  as 
soon  as  practical.    Therefore,  the  Weather  Service-  is  prepar- 
ing for  conversion. 
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^1  /  ^  *  ^  ( 

The  Weather  Service  believes  conversion  J-s  vVol^^tary  to 

the  extent  that,  as  a  service. organization^  i^Wil^  Ptovide 

whatever  is  demanded — customary  only,  metric  <^ly/  both. 

•The  demand  for  public  weather  information/  it  b^lieve^^  comes 

from  the  media,  which,  in  turn,  receives  its  d^n^and  ^tom  the 

public.     Essentially,  thie^Weather  Servic^e  con^i^ae^s  the  media 

to  reflect  the  public's  opinion. 

Weather  Servicfe  officials  told  us  that  th^  d^^^^ion  to 
implement  a  plan  fo^-"^ verting  weather  repor^irig  rests  with 
the  U.S.  Metric  Board  and  the  media,  ir>  as  mu^^       ^J^^er  one 
could  prevent  the  plan  from  being  implemented-     Tl^e  b^gic 
authority  to  use  metric  units  rests  in  the  18^6  ^^t. 


On  June.  14,  1977,  tl^  National  Weathet:  Service  announced 
its-^opQsed  plan  to  use  metric  terminology       is^^J^9  weather 
information  to  the  public.    As  a  result  of  a  Jur\e  30,  i977, 
public  hearing  and  other  additional  input/  th©  J^ian  w^g  modi- 
fied slightly  and  reissued  in  October  1977*  \ 
\/x  \ 

The  plan  does  not  apply  to^  aviation  oi:  m^^in^  ^^^ther 
reporting.     Before  conversion  to  the  metric:  sY^tert^^^^  occur 
in  these  sectors, ^international  agreements  will  n^^?  to  be 
changed.     The  pubXac  weather  reporting  units  th^t  ^^■'•l  be  used 
are  shown  below. 

Units  for  Use  in  Public  Weather: J^epO£t:ina 


TEMPERATURE  RELATED  ELEMENTS 
C  DEGREES  CELSIUS 

SPEED  RELATED  ELEMENTS 

km/h    KILOMETERS  PER  HOUR 

PRECIPITATION  RELATED  ELEMENTS 

cm  CENTIMETERS  FOR  ALL  PRECIPITATION 
cm/h     CENTIMETERS  PER  HOUt)  FOR  RATES 

PRESSURE 

-J 

kPa  KILOPASCALS 

DISTANCES 

km  KILOMETERS 


HEIGHTS  V_ 

SUMSHlNE^'^'^AriO'^ 

PEHCEr»'''0|5MA?"^^M  POSSIBLE 
OM  A  Cl-^V^-FR^^  ^AY  AT  A 

dirBcitioN 

D^GR^^  On  PPINTS  Of  COMPASS 

LOCATION 

DfeClwrAL  befiPEES  LATITUDE 
AMD  vO^^ijOOB  on  biRECTlON*^ 
AMD  DISTAnCC  a  location 

SOuAHflAP'AtioN 

kWh/rti^    K|U0^^"'"''"-H0URSPER  / 
^OUABE  M^tER 
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T        ^^nt^         original  plan,  conversion  was  to  begin  in'  <  ' 
^fSL     7  '  ^®  comai^eted  by  January  1,  1979.     Under  the  re- 

Lf^f^^i^";  1979,  and  be  com-  • 

pleted  by  June  1,  1980.     These  dates  could  be  changed  again  ' 
because  before  the  plan  is" implemented /  it  must  be  sanctioned 
by  the  U.S.  Me/ric  Boa|d.  ^. 

As  shown  below,  metric  terminology  would  be  phased  in 
gradually  with  3-month  periods  of  dual  reporting;  then  metric? 
•only  would  be  used.  I 


Proposed  Metrication  Of  Weather  Reporting  To  The  Public 
Conversion  Schedule 
'     1979  1980 


BOARD  APPROVAL 


TEMPERATURE 
PREdiPITATION 

WINDSPEEb 


DISTANCE,  PRESSURE  AND 
ALL  OTHER  ELEMENTS 


JUN      SEP      DEC     MAR  JUN 


APPROXIMATELY 
12  MONTHS 

•  .  PUBLIC AWAREhlESS  PROGRAM 

W  DUAL  UNITS  AND  INTENSI  VE  EDUCATION  PROGRAM 
■  METRIC  UNIT^  ONL  Y 


the  public!  ^Shh J  •i''!  "°  detailed  plans  for  educating 
is  to  h^'i-hf  5^^^  general  plan.    The  general  plan 

IS  to  have  the  media  and  any  other  interested  parties  take 
the  responsiblity  and  initiative-as  a  public  slr5ice--for  ' 
educating  the  public.'   The  Weather  Service  sees  i^s  role  ih 

?hr^L''?^  Pl!^^^^  ^=  °f        inforn^on  soiree  for  i 

the  media  and  others.  It  would  provide  pTess  releases-  soot  ' 

pe??oSic:rar;i?!e^''^"r  ^  P""-^  together  ne:ip:p;r^nd 
lllooll^^^^^^^^^  materials  for  ?he  media. 


ho  ^^'l?!'  ^^•^yice's  field  Offices  would  be  ^available 

to  assist  m  the  areas  they  serve  to  the  fullest  6;xtent 
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possible.    The  Weather  Service  had  expected  ^the  Pederal 
Highway  Administration' s.  proposed  conversion  of -speed  limit 
signs  to  be  implemented  and  thus  aid  in  educating,  the  public 
in  metric  terms*     However^  the  Federal  Highway  Administration 
his  withdrawn  its  proposaij.;  and  thus^  this  educational  aid 
may  hot  be  available.     (See  ch.  10.)  r  . 

Comments  on  the  plan  % 

Although  the  Wtfather  Service  has  more  cdngfcact  with  the 
public  through  its  weather  information  than  many  Federal 
agencies/  it  has  moved  ahea(?  with  metrication  with  no  direct 
attempt  to  gain  ditect  input  from  the  general  public  as  to  how 
and  when/  if  at  all,  conversion  should  take  place.' 

The  Weather  Service  contracted  with  the  American  National 
Metric  Council  to  assist  it  in  obtaining  evaluation  comments 
on'  its  origiiial  plan.    Under  the  contract/  ANMC  was  to  cir- 
culate the  draft  proposal  to  all  "affeqted"  .parties  with  a 
request  that  they  respond  with  written  comments.     In  addi- 
tion/ parties  "affected  substantially"  by  the  change  were  in- 
vited to  participate  in  a  June  30/  1977/  public  meeting/  at 
which  time  they  would  be  given  an  opportunity  to  comment 
orally  on  the  proposal. 

The  determination  of  which . parties  were  "affected"  and 
"affected  substantially"  was  made  by  ANMC  and  the  Weather 
Service.     The  list  of  affected  parties  consisted  of  seven 
categories:     Radio/TV  and  CommulTications /  Press /  Consumer 
Affairs  Reporters  in  the  Washington  News  Bureau/  Consumer/ 
Education/  Manufacturers/  Travel/Aviation/  and  "Others." 

The  Council  agreed  t6  compile  and  analyze  the  written 
responses  and  present  a  report  to  the  National  Weather  Ser- 
vice/ including  the  raw  data/  the  analysis/  and  the  results 
of  the  meeting.     The  public  meeting  was  announced  in  the 
June  23/  1977/  "Federal  Register;"  however/  the  proposed 
plan  did  not  appear  in  it.     Instead/  the  Weather  Service 
relied  on  ANMC  and  •a  press  release  to  inform  the  public 

ANMC's  analysis  stated  that: 

«*  *  *  the  National  Weather  Service  proposal  re- 
ceived favorable  responses  from  all  affected  par- 
ities.   Official  comments  solicited  by  ANMC  that 
^expressed  opinions  in  favor  or  opposed  were  49  to 
6  in  favor  of  the  NWS  [National  Weather  Service] 
Metrication  Plan."  .  s 


The  analysis  also  commented  on  thi  370  general  public 
responses  received  as  a  result  of  medik  coverage. 

"Well  over  50  newspaper  articles  ejcplained  the 
plan  to  the  general  public.     Public  comments  ran 
slightly  over  2  to  1  opposed  except  in  two  metro- 
politan areas.    A  Dallas,  Texas,  campaign  produced 
215  letters,  virtually  all  negative  and  a  St.  Paul, 
Minnesota,  newspaper  campaign  drew  110  letters 
opposed.     In  those  areas,  responses  were  overwhelm- 
ingly opposed  due  to  either  negative  or  biased  re- 
porting by  the  news  media.     *  *  *These  letters  do 
not^ represent  any  valid  poll  of  opinion  of  the  gen- 
eral public  concerning  metrication  or  the  NWs  [Na- 
tional Weather  Service]  proposal.     The  public  for 
the  most  part  remained  fairly  quiet  and  did  not 
respond  ^o  this  plan."        ,  . 

«^  ^J^^  agree  that  the  letters  do  not  represent  a  valid  poll 
Of  the  general  public  concerning  support  or  opposition  to  the 
plan,  but  neither  the  Weather  Service-  nor  ANMC  attempted  to 
Obtain  a  valid  or  reliable  assessment  of  public  opinion,  if 
the  responses  from  the  two  metropolitan  areas  menliS^ed  above 
anSc"    A^°"^'-^'  4S:-pubMc  responses  were  rileivtt  by 

ANMC.     According  to  a  Weather  teryji^e;  of  ficial ,  public  re- 
sponses sent  directly  to^the  ^J^aiilie^'^Service  on  its  o?ig!nal 
Plan  have  been  light  but  most  of  t^^      responses  have  oppSsed 

j       Conments  by  those  receiving  the  draft  plan  from  AHMC 

Pubu'c^^and^r'""         Plan's^tlming,  Its  impact  on  ?h™ 
puDiic,  and  Its  proposed  terminology. 

Timing  * 

'  ■  ■        ■  ■  ■■■■  ■ 

The^comments  brought  out  basically  two  theories  on  the  • 
timing  of  the  metrication  of  weather  information!    ?ne  was 
^^tt    ^-"^^  gradual  changeover  would  aid  the  public  in  un- 
derstanding metric  weather  in  that  it  would  slowly  hut 

f^?u^f^®  customary  with  metric  measurements.  The 
other  was  that  an  immediate  changeover  would  force  the  public 
to  learn  and  use  metrics.     The  Weather  Service's  plan  is  a 
compromise  between  the  two.     The  period  of  dual  reporting  for 
any  given,  segment,  such  as  precipitation,  is  short;  buJ  ?he 
entire  conversion  is  over  a  longer  period.  " 

^    The  timing  in  the  proposed  plan  was  endorsed  by  many  of 
those  responding,  but  it  did  draw  criticism.     No  matte?  which 
approach-gpdual  or  immediate-was  endorsed  by  those^espond- 
ing,  many  of  them  expressed  concern  over  the  need  to  educa?e 
and  prepare  the  public  adequately  before  the  change  takes 
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place.     Under  the  revised  plan,  the  dual  reporting  period  of 
1  month  for  temperature  and  2  months  for  the  other  elements 
was  increased  to  3  months ^  and  the  overall  conversion  peribd^^;, 
was  increased  from  7  to\l2  months.  / 


It  has^  been  stated  jthat  if  the  period  of  ddal  r( 
is  too  longr  as  in  the  case  of  the  United  Kingdom ^ 
ignore  metric  and  use  customary  terms. ^    Canada  and 
on  the  other  hand  r  had  short  ^conversion  periods  ancjf  wete  con- 
sidered to  have 'successful  conversion-  programs.     Inl  Canada- 
there  was  concern  tHat  there  would  be  a  great  public  uproar  > 
when  temperature  was|  converted  to  .Celsius r  but  aiccording  to 
the  Canadian  Metric  Commission^ '  wjien^  only  Celsiu^s  w^s  reported 
on  April  Ir  i975r  nothing  happened--only 'a  f ewv^odd  calls." 


The  success  p£  (j:ahada' s  conversion  wa^  attributed  to  a 
massive  public  education  campaign  launched  throijgh  the  mass' 
media.     The  Canadian  Metric  Commission  j>i:pvided  the,  media  with 
educational. materials  (posters,  film  strips r  etc.)  dnd  held 
seminars  across  the  country  for  them.     The  Commission  made 
sure  that  farm  grouper  the  media,  consumer  organizationsr  and 
all  who  should  know  about  metrication  were  informied .  Only 
metric  terms  were  used  in  these  materials — no  eiquivalent  cus- 
tomary units  were  shownjfc  otherwiseT^^|kCpmmission  believed  ^ 
the  public  would  ignorei/  the  metric  u^^j^^  nat^  learn  the 
'metiric  system,  r  ,  ^      '  /^^'^^^^^^ 

HO^i^eve^^^^^^^  percent  of  the  Canadian  radio  'and  TV 

stations'  h^v:eP^ver ted  tb^  dual  reporting.     Thfese  stations  are 
along  the  U^pSi^btirder  and  in  areas  with  concentrations  of 
ej.derly  people.   -The  Commission  expects  that  these  stations 
willr  over  timer  convert  to  metric  only. 

Terminology 

Concern  was  expressed  over  some  of  the  units  in  the  pro- 
posed plan.     The  proposed  unit  for  solar  radiation^  watt-hours 
per  square  met^r,  drew  criticism  because  it  is  not  a  basic 
unit.     Some  expressed  a  preference  for  either  joules  per  sec- 
ond per  square  meter  or  Jcilojoules  per  second  per  square  meter 
Another  unit  that  received  similar  concern  was  the  proposed 
unit  for,  windspeed/  kilometers  per  hour.  .  The  unit  meters  per 
second  is  a  preferred  unit  in  the  Interi^atipnal  System  of 
Units  system;  .however r  kilometers  per  hour  was.  proposed  be- 
cause it  is  easily- related  to*  such  things  as  speed  limits. 

Concern  was  also  expressed  over  the  original  proposal  . 
to  use  two  units  instead  of-orie  for  reporting  rainfall  and 
snowfall.     Millimeters  were  /to  be  used  to  measure  rainfalls- 
centimeters  r  to  measure  snowfall.     It  was  felt  tt;iat  this  , 
might  be  confusing  and  awkj^ard  for  the  news  media  to  report. 


The^Weather  Service  has  now  modified  its  plan,  and  centimeters 
IS  the  proposed  unit  to  be  used  for  all  precipitation. 

*  ■  ■  .  '  ' 

One  unit  that  generated  much  discussion  was  -the  unit  for 
P"?sure,  the  SI  metric  unit  "kilopascal. "  The 
oJ^^^^F'  suggested  were  the  millibar  and  millimeters 

oJCTr    ?\  suggested  that  the  public  could  more 

.      millimeters  of  mercury  because  it  is  similar 
A,^!^"""!?^  practice  of  using  inches  of  mercury.    One  ar- 
guihent_|or  the  millibar  was  that,  although  it  is  not  an  SI 
S^i?^  liL  "f®"^        meteorologists  for  a  long  time.  The 

nn?rr''°^°^'''^^  ^''^^"^"^^i^"  has  adopted  it  as  the  stand! 
ard  unit  for  pressure  and  has  not  made  an?  indication  of 
cnangmg,  . 

also  been  argued  that  the  kilopascal  should  be  ' 
fh?nic  .    f-"^^'^  ""-^^  probably  become  the  term  used  for  such 
w^Prp         ^'''^  pressure,  water  pressure,  and  other  measures 
^??^  ^  ?^''  square  inch  are  how  being  used.     By  adopting 

is  a^ued,  instead  of  the  milliba?  or  ' 
°«  ""f^^u^y'  only,  one  change  will  be  made  instead 
bl  Ssed.         _^ther  Service  has  proposed  that  the  kilopascal 

Weather  records  - 

,-<=.n<=or^^®K  accumulated  over  the  years  (archived  data) 

IS -used  to  help  forecast  the  weather  and  help  utilities  pro- 
ject how  much  electricity  or  gas  will  be  consumed  on  a  gi^;ten 
day^or  period.     In  making  a  projection,  both  the  forecaltlnd 
archived  weather  data  are  used.     The  National  Weather  Service 
IS  not  going  to  convert  archived  data  to  metrics;   instead,      '  • 
It  will  compute  m  customary  units  and  then  convert  the 
rosUaLts* 

A  Weather  Service  official  told  us  this  approach  will  be 

?xmr'"'?ipJi  "^-flV^?^"^^^"^  ^""^ll  amoun?  of  computer 

^nMi.hlS  problems  with  data  that  has  been  ^ 

published;^it  will  Vave  to  be  converted  by  the  user. 

FEDERAL  PLAN 

previously,  the  Weather  Service's  plan  to  con- 
vert to  metrics  applies  to  the  public  sector  only.  The 
Weather  Service  also  provides  weather  information  to  the  De- 
partment of  Defense,  the  FAA,  the  marine  community,  and 
various  world  weather  organizations  which  also  provide  weather 
data. to  their.respective  users.    Accordingly,  the  Weather 
Service  through  an  interdepartmental  committee,  is  in  the 
process  of  developing  a  plan  for  the  conversion  of  meteor- 
ological information  exchanged  between  Federal  agencies  • 
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The  conversion  of  weather  information  and  equipment  within 
each  agenqy  will  remain  the  responsibility  of  that  agency.  ^ 
Each  agency  will  also  be  responsible  for  planning , and  imple- 
menting metric  conversion  with  their  users. 

In  developing  this  Federal  metrication  plan,  regulations 
and  resolutions  of  the  World  Meteorological  Organization,  the 
international  Civil  Aviation  Organization /  and  the  Intergov- 
ernmental Marine  Consultative  Organization  will  be  given  con- 
sideration.    These  international  organizations  are  using  a 
combination  of  SI  me^tric,  non-SI  metric,  and  customary  units. 

It  is  anticipated  that  the  same  metric  units  even- 
tually  will  be  used  in  the  Federal  system;  but  until  inter- 
national agreements  are  reached  for  aviation  and  interna- 
^tional  marine  jpurposes,  current  units  will  continue  to  be 
used  as  follows.     Visibility  will  be  expressed  in  miles,- 
wind  speed,  in  knots;  heights  for  aviation,  in  feet;  pressure, 
in  millibars;  and  altimeter  settings,  in  inches  of  mercury. 

One  metrication  problem  in  aviation  is  the  cost  of  con- 
verting instrumentation.  \  Metric  units  canno't  be  used  before 
the  instrumentation  is, converted  without  increasing  safety 
hazards.     The  National  Weather  Service  estimates^ that  it  would 
hie  1985  before  general  aviation  could  be  converted.  (See 
ch.  .15  for  a  discussion  on  aviation.) 

COST  AND  BENEFITS  OF  CONVERSION  . 

The  National  Weather  Service,  being  basically  scien- 
tific and  used  to  working  with  both  metric  and  customary 
units,  can  easily  convert  from  one  to  the  other.     It  has  been 
making  conversions  in  reporting  to  the  public,  aviation, 
marine  sectors,  and  world  weather  organizations;  and  it  will 
continue  to  do  so. 

^   The  Weather  Service  officials  saw  no  great  short-term 
benefits  from  the  planned  conversion.     In  the  long  run  they 
expected  some  benefits 'for  the  Serviq^  through  the  use  of  a 
consistent^ measurement  system.    With  respect  to  the  general 
public,  they  saw  benefits  from  the  conversion  of  weather  re- 
porting as  arising  only  as  part  of  an  overall  conversion  to 
1:he  metric  system  which  they  considered  to  be  a  simpler 
system. 

Federal  i 

Most  of  the  Weather  Service's  equipment  is  in  conven- 
tional units  and  would  eventually  have  to  be  replaced  with 
metric  equipment.     However,  through  the  Weather  Service's 
1979  budget,  no  funds  have  been  requested  for  equipment 
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""u^  f'^fo®"^*,  ."^^f  Weather  Service  estimates  that  it  will  cost 
about  $3  million  to  retrofit  observation  equipment;  i.e.,  re- 

 P-"--^?®  readouts,  dials,  scales,  etc;  and  purchase  some  new 

equipment.     In  some  instances,  it  will  have  to  replace  items 
fS*^®.         ^""t  ^"^^y  depreciated,  because  the  equipment  and 
-readouts  must  be  consistent.     The  Weather  Service  officials 
were  unsure  what  assumptions  were  made  in  arriving  at  this 
figure,  but  assumed  it  represented  the  total  conversion  cost. 

Thus  far,  the  Weather  Service  has  been  talking  about 
language  changes  only.  It  has  not  considered  going  back  and 
replacing  equipment  now  in  service.     This  could  be  costly 
The  current  policy  is  to  purchase  all  new  equipment  that  has  ' 
a  life  cycle  of  5  years  or  more  with  metric  or  dual  readouts 
If  the  cost  of  such  equipment  does  not  exceed  the  cost  of 
equipment  with  customary  readouts.     According  to  the  Weather 
service,  the  cost  of  metric  equipment  has  bee»,  the  same  as 
the  cost  of  customary  equipment.  - 

■  ■  ,  ■.  ■  '     ■  %  '  . 

.         The.  Weather  Service's  Equipment  Development  Laboratory 
has  implemented  a  metric  mechanical  engineering  drafting 
policy.     The  policy,  which  became  effective  January  1,^1977, 
.calls  for  all  drawings,  sketches,  and  illustrations  to  be 
dimensioned  using  St;  no  dual  dimensions  will  be  used.  All 
ongoing  projects  will  be  finished  using  customary  units,  and  ' 
no  completed  jobs  will  be  redone. in  metric. 

Industry 

Manufacturers  of  weather  instruments  generally  have  been 
exposed  to  metric.    According  to  one  manufacturer;,  the  indus- 
,try  has  been  supplying  weather  equipment  to  the  United  King- 
dom and  Canada  for  about  10  years.     Many  companies  are  pro- 
ducing equipment  with  dual  scales  at  little  pr  no  additional 
costs.     The  time  and  temperature  signs  commonly  seen  at  banks 
have  in  many  cases  been  converted  to  readout  in  both  Celsius 
and  Fahrenheit.     The  cost  to  convert  thebe  signs  is  relatively 
small.     The  mam  concern  of  the  manufacturers,  however,  is 
that  adequate  lead  time  be  given  for  conversion  and  that  the 
acceptable  units  are  clearly  stated.  . 

Public  - 


'■  ■  ■    '  .  ■      '  ■     ■'  "-J^"'  ■■ 

The  Weather  Service  has  not  estimated  the  dost  of  metri- 
cation to  t^e  public  because  it  believes  there  will  not  be 
-much  cost.     The  Weather  Service  believes  the  public  v^ill 
buy  some  new  equipment,  such  as  thermometers,  as  the  result 
of  conversion;  but  does  not  believe  the  purchases  will  be 
extensive.     Rather,  it  believes  the  public  will  use  conver- 
sion charts  or  overlays  to  convert  the  scaled  on  its  present 
equipment.    We  are  not  as  sure  as  the.  Weather  Service  that^ 
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it  will  not  direetly  or  indirectly  prompt  consumers  to  make 
extensive  metric  purchases. 

When  Canada  converted^  thermometer  sales  increased  sig- 
nificantly.    One  manufacturer  doubled  its  previous  year's     .  ' 
sa Tes",~" Th  i~s~'sWe"ra^^^^    f  autur e r "  f  e  1 1  "t ha  t~t he  -  c ony e rs  ion  -o  f — 
weather  reporting  ^in  the  United  States  would  also  result  in 
increased  sales  but  ;'probablV  not  to  the  extent  they  increased 
in  Canada. 

Public  educational  or  awareness  programs  used  to  prepare 
and  aid  the  .public  in  converting  is  also  a  cost  of  metrica- 
tion.   Whether  the  Weather  Service  or  the  media  or  some  com- 
bination of  the  two  provides,  these  programs^  the^ost^  we 
believe^  will  eventually  be  borne  by  the  public. 

COORDINATION  OF  CONVERSION 

As' pointed  out^  the  National  Weather  Service  is  moving 
ahead  with  conversion  in  th^  public  sector  and  not, waiting 
for  conversion  in  the  specialized- sectors^  such  as  marine  and 
aviation.     The  Weather  Service  believed  it  could  not  convert 
in  these  areas  at  this  time  because  of  international  agree- 
ments. -  It  believed  it  should  comply  with,  what  it  thought  was 
the  intent  of  the  Congress  and  get  on  with  metrication. 

However^  some  responses  cpncerning  the  Weather  Service's 
proposed  plan  expressed  a  need  for  coordination  throughout 
government^  industry ^  education^  and  the  general  public.  The 
concern  for  coordination  was  not  directed  jus^  at  the  ^i^eather 
Service's  effort;  it  was  also  directed  at  any  national  metri- 
cation effort.     The  concern^ over- government  involvement  is 
that  the  metric  conversion  policy  should  be  set  by  one  offi- 
cial body^  coordinated  with  all  segments  of  the  economy^  so 
that  policies  and  plans  of  one  group  or  several  subgroups  do 
not  go  into  effect  without  proper  coordination.  Another 
concern  is  that  conversion  policies  be  uniform  throughout 
all  government  to  facilitate  dealings. . 

-  Coordination  with  industry  is  important  so  that  the 
industry  can  have  sufficient  lead  time  to  prepare  for  con- 
version-. .  Coordination  of  education  is  important  in  that  it 
is  to  a  person's  advantage  to  have  what  is  taught  to  him  in 
school  coincide  with  what  he  encounters  outside  of  school. 
Coordination  with  the  general  public  is  critical  because  the 
acceptance  or  rejection  of  public  weather  reporting  wjLll 
determine  the  supceiss  of  the  Weather  Service's  efforts  to 
truly  "serve"  the  public. 

As  noted  earlier^  the  Weather  Service  has  not  presented 
its  plan  directly  to  the  general  public.     However,  it  has 
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contacted^ the  media,  which  it  feels  represents  the  public 
because  the  .media  is  the  public's  source  for  weather  infor- 
mation. .Accordingly,  on  October  17,  1977,  the  Weather 
service  and  ANMC  signed  an  agreement  to  have  ANMC,  with 
the  aid  of  the  National  Association  of  Broadcasters,  survey 
-s-ta  t-ion-owne  rs-and-manager.s- concern  i-ng--the~We^^^^^ 


plan.  "  ^  r  —  —uwc.  ^«Lvxqe^s 

.   .        Respect  to  obtaining  publ-ic  comment.  Weather  Service 
JrTKni?  ^^"2  ^^^^  tbey  believed  their  actions— di6-  ■ 

tribution  of  the  plan  to  theliiedia  and  holding  the  public 
hearing— were  adequate.     They  saw  little  to  be  gained  from 
holding  additional  hearings  or  conducting  more  opinion  sur-  * 
yeys.    They  recognized,  basefd  on  surveys  done  by  others  and 
.the  public  response  resulting  from  media  reporting  on  the  d1:o- 
posed  Plan,  that  the  public  was  not  favorable  towLd  metri? 
wh^Jhr;  ^^^^  believed  the  important  question  waa^ 

whether  the  public  would,  accept  metrication  with  reasonabU 
^f^K,-?:^-''  ^  public education  program,  after  some  exposure  to' 
7ow^  S     T'^  was  clear  that  the  Nation  Sas  moving 

InswerertL'Suai^h*  -'^^  ^"^^^f^"?'  they  believed,  .could  n.oJ  be 
answered  through  hearings  or  opinion  suij^veys.    Therefore,  in  ' 

rJa^h'^^  ri''  ''^^^  '^^^  ^  natioLi  decision  had  been  • 

Irnr^tL^     •JU^'f^^  ^°         "'^^•^^^  System,  the.  Weather  Service  " 
proceeded  with  the  development  of  the  plan  for  conversion 
TO  do  otherwise,  they  believed,  would  have  been  Jrrlspon^^^ 

CONCLUSIONS .AND  RECOMMRNDATTnMg 

'■         ^ITJT^  ' — ■  ■  

Conclusions^^''  ■'  - 

revorllla^to^mtlr^i^'^^^^  t°  convert  weather 

^h??  "metric  units  points  out  a  weakness  in  the  theorv  > 

inlivTlua!"  '??  >h'tT  ^1  voluntary,  particularly  for  ?he  '  • 

iill  iavp  fi^-Ji       ^^^^^J^""  Service  does  convert,  the  public 
will  have  little  choice  but  to  learn  and  use  metric  units.  " 

If  the  weather  Service,  does  not  convert,  then  those 
segments  of  the  public  that  want  to  receive  metric  weather  re- 

?"r%o;  'irboth'L^tri''^'";-    "-^'^  Ser'vicr?h'S:se  ' 

d  u  ?d°^^-  e"cei^^--3it?o^  fr^r?h^-n^;;s^^^;d[^  - 

U-^t^tV:'^r^^^.'^^^  how  the^^  ^elort 

mlwi^^f -^^^^^"^  ?^  one  organization  which,  in  effect  force 
metrication  on  others  is  not  unique  to  the  Wher  Service 
or  to  certain  other  Federal  agencies.     The  same  situation 
can  occur  in  the  private  sector  when  a  major  firm  decides 

l?nn??Irc^^°  metrics.    This  decision  may  force  some  of  its 
suppliers  to  convert  also. 
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Because  the  role  of  Government  ag'encieSf  including  the 
Weather  Service,  is  not  set  forth  in  the  Metric  Conversion 
Act  of  1975  or  its  legislative  history,  each  agency  deter- 
mines its  own  course  of  action  in  converting.    We  believe 
the  Congress  or  the  executive  branch  should  establish  what 
"~"the  >rore"of  "Governmem 

version.     As  one  Weather  Service  of f icial  said ,  an  explicit 
policy  , to  go  or  not  to  go  metric  would  help. 

'  Prom  the  evidence  presented  by  the  Weather  Service  and 
others,  particularly  with  respect  to  benefits,  we  believe 
that  in  th^  absence  of  a  clear  public  demand  or  a  national 
policy  to  convert  to  the  metric  system,  the  reporting  of 
weather  data  to  the  general  public  in  metric  terms  is  not 
warranted  at  this  time. 

The  Federal  Goviernment  is  the  main  source*  of  weather  data, 
and  the  National  Weather  Ser\3rice  is  the  primary  source  within 
the  Federal  Government.     The  Weather  Service  has  been  using 
both  customary  and  metric  terms  in  its  internal  operations 
for  years;  therefore,  conversion,  if  it  takes  place,  will  be 
relatively  simple  for  it.     The  impact  on  manufacturers  of 
weather  equipment,  if  given  sufficient  lead  time,  should  be 
minimal.     The  impact  on  the  public  will  be  the  inconvenience 
of  becoming  familiar  with  new  units;  the  cost  of  educational 
programs;  and  the  cost  of  replacement- — at  the  individual's 

-.  discretion- — of  weather  instruments,  such  as  thermometers. 

'   Actual  experience  in  Canada  showed  that  the  public  did  buy  new 
thermometers.  ' The  proppsed  plan  for  public  weather  reporting 
was  generally  accepted  by  those  to  whom  it:  was  presented;  how- 
ever, comments  received  by  the  Weather  Service  from  the  gener- 

V  a(l  public  generally  were  not  favorable. 

Apart  from  its  educational  value  as  amethod  of  teaching 
metrics,  when  and  if  the  country  converts^  conversion  of  pub- 
lic weather  reporting  offers  no  real  advantages' to  Ithe  public 
and  will  undoubtedly  involve  some  additional  costs.  ^There- 
fore, the  public  sector  should  have  the  opportunity  to  comment 
on  any  proposed  plan  that  would  have  an  impact  on  them,  per- 
haps through  public  hearings  in  various  parts  of  the  country. 
It  can  best  be  summed  up  as  one  televisit^n  weatherman  asked r 

*  "Do  we  r.eally  serve  the  public  by  reporting  infor- 
mation using  a  system  which,  while  it  may  be  more 
logical  and  universal,  is  still  unfamiliar,  con- 
fusing and  resented  by  those  it  is  meant  to  inform 
and  serve?"  ^ 
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Recommendation  to  the  Secretary  of  Conunerce 

M^o^v,^®  recommend  that  the  Secretary  instruct  the  National 
weather  Service  to  delay  implementing  the  proposed  plan  for 
metrication  of  weather  reporting  until  there  is  a  clear  pub- 

 -lie-  demand- or -a -f  irm- na  t  ional  -dec  is  ion  to' cbWer  t  to  "  the   

metric  system; 

'AGENCY  COMMENTS 

•  '  •  .  .  *  ■ 

t.h^  \.^J^^^^^'°^  ^^^^  chapter  was  discussed  with  officials  of 
ohL^    ^2"-   •"f^-^-^''^®''''^^®'         National  Oceanic  and  Atmos- 
pheric Administration,  and  the  Department  of  Commerce.  These 
officials  generally -disagreed  with  ;^r- recommendation. 

1=^^^^!^  their  p6sition  that  metric  conversion  has  been 
fhfi  ^"  the  best  interests  of  the  United  States; 

that  the  Metric  Conversion  Act  of  1975  constitutes  a  national 
decision  to  convert  to  the  metric  system;  and  that  the  Depart- 
Mplr-^nnS?"™^^^'^  to"  Conversion.     They  also  believed  that  a 
Clear  public  dAnand  for  conversion  would  be  far  in  the  future  - 
and  to  wait  for  this. demand  would  mean  conversion  would  not 
occur.    Accordingly;.;  in  keeping  with' fhes6  views,  the  Weather 
service  proceeded  with  the  development  of  the  conversion  plan. 

AH„,,-  ?y  ^®tter  da|:ed  May  19,  1978,  the  Assistant  Secretary  for 
Administration,  Department  of  Commerce,  transmitted  the  Nation- 
oir^a?J''r™.?^'"°T?^l-'''  Administration's  written  comments  on 
Sf^bln  ;L  *  •        <3isagreed  with  our  recommendation  and 

^stajred  tne  following: 

"NOAA  tNatiohal  Oceanic  and  Atmospheric  Administra- 
tion]- does  not  see  a  justification  for  this  recom- 
mendation.   No  national,  decision  beyond  the  Metric 
•         Conversion  Act  of  1975  is  anticipated  or  foreseen, 
nor  IS  a  "clear  public  demand'  likely  to  arise  in 
the  foreseeable  future.     To  wait  for  either  of  • 
these  conditions  as  the  draft  report  proposes  would 
constitute  unresponsiveness  toward  the  Metric  Con- 
version  Act  of  1975,  which  was  passed  without  a 
.  •.    .  .       clear  public  demand." 

^^I;!.-^^'"?^^^®''^''  Administration  also  stated  that  the 
»of  constitutes  a  national -decision  to  support  increased 
..use  and  understanding  of  the  metric  system.  According 
^  _  to  an  official  this  view  is  more  in  tune  with  the  intent 
.   Of.  the  act  than  the  view  held  while  developing  and  promoting 

aSrL^ilf*"  ""^^  ''^'"^^P^^^^^  Administration  now  interprets  ?he 
; . '  act  as  b.^ing.  stimulative  and  encouraging  metric  conversion. 
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The  Atmospheric  Administration  further  stated  that  th? 
Weather  Service  always  intended  and  still  intends  to'  submit 
their  plan  for  metric  weather  information  to  the  Department 
of  Commerce  and  to  the  U.S.  Metric  Board  for  comments, 
s^uggested  changes,  and  approval.     They  established  a  tenta- 

i:lve-schedirle^^or--internal  -planning-purposes-  to-  avoid^^^-1   

delays  once  the  above  coord inationt?has  been  completed  and  to 
be  more  responsive  if  users,  such  as  the  media,  request  that 
weather  information  be  provided  them  in'metric  units. 


The  act  does  not  provide  a  national  commitment  to  convert 
to  the  metric  system,  nor  does  it  intend  that  Federal  agencies 
encourage,  advocate,  or  compel  metric  conversion.     It  does  not 
stipulate  whether  the  customary  or  metric  system  should  be  the 
.predominant  measurement  system  for  use  in  the  United  States. 
The  act  and  its  legislative  history  show  the  national  poLicy 
is  not  to  prefer  one  system  over  the  other  but  to  provide  for 
either  to. be.  predominant  on  the  basis  of  the  voluntary  actions 
of  those  affected. 

The  voluntary  aspect  is  particularly  important  when  a^  , 
Federal,  State,  or  local  goyernment  agency  voluntarily^tsfkes 
or  proposes  metric  conversion  actions  which  change  the  jtieas- ^  » 
urement  system  used  by  large  portions  of  the  general  public^^ 
Thus,  the  voluntary  decision  by  Government,  in  e£fex:t^  (becomes* 
mandatory  on  the  general  public.  J 


.V  '    ;     CHAPTER  29  ''  ' 
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Many  legal  r^isi;oifk  woiild.  |?4  needed  ' 
Antitrust  >iaws~a  .concetn  in  somei;  firms 


J 


Page 
29-1 
29-3 


■I  * 


Q       ■■  V^-MV■..■.^V•| 


ERIC 


CHAPTER  29 

CON VE RS I ON  WOULD  HAVE  WIDESPREAD  LEGAL  IMPLICATIONS 


'Y    MANY  LEGAL  REVISIONS  WOULD  BE  NEEDED 
■  ■  .*  •..  ;  ^  '     '      [  . 

Many  laws^  regulations ^  ordinances ^  and  codes  at  all 
levels  af  Government  contain  measure-sensitive  provisions. 
These  include:     laws^  such  as  those  governing  the  speed  limits 
on  our  roads  and  highways ^  the  terms  and  conditions  under 
which  consumer  products  are  sold>  building  codes^  freight 
.    tariffs^  and  taxes  based  on  the  measure  of  various  products. 
Metrication  would  require  the  need  to  review  them  to  determine 
exactly  what  changes  would  have  to  be  made  in. order  to  adopt 
the  metric  system. 

For  example^  the  metric  equivalent  of  the  55-mile-per- 
hour,  speed  limit  is  iB8 . 5  kilometer  s  an  hour.     If  highway 
speeds  are  ever  converted  to  -me^triCf  the  55-mile-per-hour 
speed  limit  would  most' likely  be  converted  to  90  kilometers 
an  hour.     Convecsion  of  highway  speeds  would  also  involve  the 
heed  to  coordinate  the  conversion  of  other  Federal^  State^yand 
Icyial  government  traffic  enforcement  laws.     (See  ch.  10. r 

State  and  local  government  building  njdpdes  are  another 
example.     It  is  likely  that  a  building  code  that  now  re- 
quires an  8-foot  minimum  ceiling  height  (2^438  millimeters) 
*  '     would  be  converted  to  prescribe  a  minimum  ceiling  height 

of  2/400  millimeters.     Factors^  such  as  the  sizes  of  paneling 
and  lumber /  would  need  to  be  considered  before  changing  the 
codes.     (See  ch.  16.) 

The  U.S.  metrication  policy  provides  for  Voluntary  con- 
veirsion  to  the  metric  system.     Under  this  policy/  laws  and 
other  legal  requirements  will  be  converted  as  the  legisla- 
tive and  administrative  organizations  see  the  need  to  con- 
vert.    However/  conversion,  actions  which  are  voluntarily  made 
by  government  may^  not  result  in  conversions  which  are  volun- 
tary for  society,  because  if  a  gpvernmeat  converts  a  provision 
to  metriC/  its  use  may  become  mandatory  for  others. 
•* 

Confusion  could  occur  and  the  position  af  government 

coul^  be  viewed  as  inconsistent  if  some  legal  provisions  ar,^ 

converted  and  others  are  not.     In  some  instances  governments 

may  be  able  to  show  measurement-sensitive  provisions  in  both 
customary  and  metric  measurements  as  an  alternative. 

SincB  goverhment-laws /  regulations/  ordinances/  and  codes 
■  affect  so  many  of  the  activities  undertaken  by  businesses/  any 

•   .  "    *  ■        .  ■  ••  #    ■    •  ' 
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changes  -should  be  coordmatEd  with  the  conversion,  activities 
of  the  industries  affected.     Care  would  be  needed  to  ensure 
that  uneconomical  conversions  are  not  forced  on, industries V 
.1            changes 'Which  would  require  sectors  to  convert  and  ' 
that  the  health  and  safety  of  the  public  would  not  be  ehdaft-' 
— g_^r4dj3XLJ:he.__change.s  Eor--example-,--the-Feder-al  Aviation' Ad- 
ministration recognizes  that  air  safety  could  be  jeopardized 
during  a- conversion.^   Before  it  would  convert  its  air  opera- 
tions regulations,  the  impact  of  conversion  would  : require 
mdepth  system  analyses  to  ensure  that  the  safety  'of  airline 
passengers  and  crews  is  protected .     (See  ch.  15.) 

Searching,  the  laws,  regulations,  and  other  legal  cita- 
tions to  determine  the  measurement-sensitive  provisions  would 

extent  ^JJ^^^^i!  •  •  H^^^^^S  f  the  task  may  be  eased  to  the 
extent  that  the  citations  needing  change  could  be  identified 
using  computer  systems.  Several  computerized  retrieval  svs- 
rf?Irf^'f  regulations,  and  otLr  legL 

references.     For  instance,  the  U.S.  Air  Force  operates  a 
pn!!S=Uo'r*  ^^^^^  Research  service  which  can  locate  refer- 
roSr         r^'^i  such  as  meter  and  foot,  that  are  In -the  U.S. 
Code,  the  Armed  Services  Procurement  Regulation,  and  other 
legal  sources.    Also,  several  firms  have  the  capability  of 
retrieving  various  types  of  legal  data.     But  search  af  much 
material  may  have  to  be  done  manually.  mucn 

One  of  the  ascribed  'benefits  of  metrication  is  that  it 
causes  organizations  to  take  a  new  and  critical  iJok  a?  tSeir 
activities  and  to  make  other  desirable  changes,  such'as  re- 
vising^or  deleting  things  which  have  become  obsolete,  but 
metrication  IS  not  necessary  to  make  such  changes.  Critical 

irAtnl  """^^  °^  ^^^^1  provisi?nJ-be?oVe  coi- 

hfnlJ??      o     ^°  metric  m  order. to  achieve  this  potential 
benefit.     Because  the  United  States  does  not  have  a  fiJm  Gov- 

vided"to'^?r^'"*^"\'°  ^^^^^'^^         guidance  has  not  bee^  p^o- 
vided  to  Government  agencies  by  the  Office  of  Manaqemeht  and 
Budget,  no  coordinated  effort  has  been  undertaken  ?o  determine 
luLi^^^i  changes  that  a  metric  conversion  would  en?aila^d 
whether  benefits  could  be  achieved,.  encaix  ana 

Governments  in  several  other  countries  have  established 
a  ^firm  commitment  to  convert  to  the  metric  system!     (^ee  ch 
30.)     In  carrying  out  this  commitment,  they  undertook  uro- 
grams to  convert  the  measurement-:sensiti^e  provisions  ij 
l\!,til  J^"^-  instance,  the  Canadian  Goverhmen^  plais  to 

enact  four  omnibus  laws  to  change  the  measureS?^sensi tiJe 

ac?ed'i'n"luau.t'l%^?^'-     '''^^/'^^^  °">nibus  laT  whicK'^a's'ln-  ^ 
f^-  2  ^"August  1977,  covered  measurement  terms  used  in  pack- 
aging and  labeling  consumer  products,  bulk  grain  activities, 
and  retail  scales.    This  technique  streamlined  the  process  of 
amending  measurement-sensitive  laws. 


ANTITRUST  LAWS — A  CONCERN  IN  SOME  FIRMS 


Various  officials  believed  there  was  danger  that 
actions  taken  to  reach  agreements  for  orderly  industry  con- 
versions could  be  intn^reted  as  being  antitrust  in  nature^ 
-subjecting  -par tic iparSt  -  - 

they  were  harmed,     Som^of f icials. believed  metric  conversion 
activities  should_^be  exempted  from  the  Sherman  Anti-Trust 
Act's  provisions.     Other  officials/  however ^  did  not  believe 
metrication  activities  would  -sljbject  their  firms  to  the  pos- 
sibility of  antitrust  suits. 

When  the  Congress  was  considering  legislation  on  con- 
verting the  United  States  to  the  metric  system^  it  consid- 
ered including  provisions  to  provide  industries  immunity 
from  the  antitrust  laws  for  their  activities  of  informing 
and  advising  the  U.S.  Metric  Board  on  .conversion  plans.  But 
the  Metric  Conversion  Act  of  1975  enacted  by  the  Congress^ 
does  hot  contain  any  provisions  which  give  participating 
companies  immunity  from  the  antitrust  laws.     Pirms^  however^ 
should  not  presume  that  participation  in ^the  metrication  ac- 
tiviti-es .contemplated  in  the  Metric  Conversion  Act  will  nec- 
-essarily  constitute  an  antitx:ust  violation.  . 

On  the  o-ther  handT"  because  adoption  and  implementation 
of  an-  industrywide  conversion  plan  may  require  consultation 
and  collaboration  among  competitors^  metrication  activities 
do  provide  competitors  an  opportunity  to  engage  in  restric- 
tive or  anticompetitive  practices  that  may  violate  the  anti- 
trust laws.     Antitrust  problems  could  arise  if  dominant  mem- 
bers of  an  industry .  seek  to  drive  smaller  competi^tors  out  of 
business  by  imposing  standards  that  smaller  busihesses  cannot 
afford  or  by  adopting  an  unreasonably  short  converisipn  period 
ThuS/  industries  that  ar^  contemplating  conversion  to  the 
metric  system  should  not  ignore  antitrust  consi-derations . 

The  Department  of  Justice  Antitriasb  Division  has  advised 
business  that  when  proceeding  vf-ith  plans  to  convert  to  the 
metric  system^  the  following  precautionary  measures  are  rec- 
ommended. •  f  ^ 

— Consult  counsel.     Interfirm  conversion  activities 
should  not  be  •iindertak'en  without  the  advice  of  legal 
counsel . 

'     —Consider  consulting  with  the  Depar tmentfc  of  Justice  . or 
the  Federal>fi*rade  Commission  on  the  proposed  course  of 
action  for  evaluation  of  the  conformity  with  antitrust 
laws. 
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— Subject  proposed  standards  or  conversion  schedules  to 
the  scrutiny  of  a  wide  cross  section  of  interested 
persons. 

—Work  with  the  U.S.  Metric  Board.  ^' 


—Industry  conversion  standards  should  provide  for 
,    gradual  conversion  with  consideration  given  to  the 
needs  of  small  business. 

— Conversion  standards  and  timetables  should  be  volun- 
tary. 

.  • 

Determinations  of  antitrust  violations  are  made  by  the 
courts  on  a  case-by-case  basis  and  frequently  entail  complex 
economic  analyses  of  particular  industries.     It  is  virtually" 
impossible  to  describe  with  any  degree  of  specificity  the  con- 
^version-related  activities  that  may  create  antitrust  problems.' 

In  determining  whether  the  antitrust  provisions  of  the^ 
Sherman  Act  have  been  violated,  the  courts  apply  two  basic 
..standards  depending  on  the  type  of  anticompetitive  behavior 
involved.     In  most  cases  the  "rule  of  reason"  is  applied  under 
which  the  courts  consider  all  pertinent  facts  and  circumstan- 
ces surrounding  a  particular  restraint  of  trade  to  determine 
whether  the  restraint  is  reasonable. 

The  second  legal  standard  applied  is  the  "per-se  rules." 
These  apply  only  to  limited  types  of  anticompetitive  behav- 
ior—most notably,  price-fixing,  group  boycotts,  tie-in.  sales, 
and  market.allocations.     In  these  cases  it  is  not  necessary 
to  demonstrate  the  unreasonableness  of  the  restraint  of  trade 
through  a  detailed  analysis; of  the  restraint  and  the  industry 
involved . 
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CHAPTER  30 


LESSONS  LEARNED  BY  FOREIGN  COUNTRIES 


Background  of  converting  nations 

Lessons  can  be  learned  from  foreign 
countries'  experiences 

A  firm  Government  commitment  on 

metricjation  is  essential 
A  separate  metric  organization  needs 
td  be  established 

Cost  of  operations  >.| 
Organizational,  structure* 
Metric  organizations  can  provide 

effective  planning  and  coordination 
.     A  voluntary  conversion  eventually 
becomes  mandatory 
Overall  and  specific  target  dates 

must  be  used 
General  public  education  and  the 
*    retail  trade  sector  should  not 

be  -neglected 
Government  financial  assistance 
Government  purchasing  power  to  assist 

the  conversion 
Other  lessons  ' 

•■ 

Conclusions  ' 
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CHAPTER  30 
LESSONS  LEARNED  BY  FOREIGN  COUNTRIES 


^  -A"t~  the  "t"ilt^^^^^ 
adopted/  the  principal  countries  not  using  some  form  of 

the  metjiric  system  were  the  British  Commonwealth  and  former 

Commonw^ealth  nations  and  the  United  States.    These  countries 

had  not  converted  to  the  metric  system  because  they  had  an 

established  uniform  system  of  weights  and  measures  within 

their  countries  and  most  of  their  trade  had  been  with  each 

other.     Some  of  these  nations — Australia^  Canada,  New  Zealand^ 

and  the  United  Kingdom--since  that  time  have  converted  or  are 

in  the  process  of  converting  to  the  metric  system. 

Regardless  of  the  differences  in  physical  and  economic 
characteristics  and  types  of  governments  between  these  coun- 
tries and  the  United  States,  each  country's  mjetrication  ex- 
perience can  provide  valuable  assistance  if  the  United  States 
decides  to  convert.    These  experiences  have  shown  that  the 
following  principles  should  be  adopted  if  the  United  States 
converts  to  a  predominantly  metric  system  of  measure  in  an 
efficient  manner. 

•    ■  ■        >  .  * 

~A  f ir]||^pvernment  commitment  to  convert  is  necessary. 

— A  cen'l^^  body  should  be  established  early  to  plan 
and  coordinate  the  conversion  and  inform  the  various 
sectors  of  the  .economy  and  the  public  of  metric  ac- 
tivity. . 

—A  well-developed  plan  and  *ef  fective  coprdination  by 
industry  and  all  sectors  of  the  economy  must  be  ac- 
complished. .  ' 

— A  voluntary  conversion  must  eventually  become  man- 
datory through  laws  and  regulations ,  etc. ,  in  order 
to  complete  t^e  metrication  program. 

,       -^-Overall  and  specific  targfet  dates  must  be  used. 

—The  public  must  be  adequately  informed  and  educated,  ' 
and  responses  must  be  made  to  consumer  concerns  be- 
cause conversion  of  the  retail  sector  is  fnost  diffi- 
cult. 

'■V  I  "  , 

—Letting  costs  lie.  where  'they  fall  can  be  adopted  in 
whole  or  in  part. 

— Government  purchasing  power  can  be  used  to  propel  the 
conversion.  f 
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— The  conversion  of  certain  sectors,  such  as  sports  and 
weather  forecast,  can  aid  in  metric  education. 

— Periods  of  dual  marking  should  be  kept  to  a  minimum. 

 — Hard  conversion  o'f  products  is  more  desirable  than  

soft  conversion  whenever  practicable  to  obtain  bene- 
fits. 

We  reviewed  the  four  country's  metrication  efforts  oh  the 
basis  of  information  provided  by  its  metric  boards  or  commis- 
sions, and  each  country's  officials  reviewed  our  summary  of 
Its  experiences  and  lessons.     The  data  we  obtained  was  not 
fhf  n^-f  /v-^^^^'^  validity.     In^  addition,  we  visited 

the  United  Kingdom  and  Canada  where  we  met  with  Government 
and  private  industry  officials.  ■ 

BACKGROUND  OF  CONVERTING  NATIONS 

.    Important  conversion  dates  for  each  country  we  reviewed 
are  shown  in  the  following  table. 


Country  • 

Australia  - 

Canada 

New  Zealand 


Date  of 
decision 
to  convert 

June  1970  .. 

Jan.-  1970 

Feb.  1969 


■  p 

Date  metric 
organization 
first  met 

.  July  1970 

Jan.  1972 

Nov.  1969 


T^arget 
date  of 
completion. . 

1980 

1980 

1976 


1975 


United  Kingdom         May  1965  May  1969 

mr.rri  ^^"^  Zealand  has  met  its  target  date  and  Australia  is  * 
Si"?n°?  =^5^.^"lf-.  Although  metrication  progress  is  being 
made  in  Canada,  it  is  uncertain  whether  its  target  will  be 

to  b^^coorHl  •^l:^'^  things,  certain  elements  will  have 

to  be  coordinated  with  a  U.S.  conversion.     The  United  Kinqdom 

^n'the'earlv'  lll'olVJ'  '"'f  °'  ^^^^  sometime' 

m  tne  early  1980s  before  its  conversion  will  be  completed. 

inter^aMonJ?"f  "i^^^^?^"  converting  principally  because  of  • 
ionln  f    K        trade..     The  United  Kingdom's  conversion,  which 
began  a  chain  reaction  , of  other  countries,  was  inflSenced  bv 

°^  t'^^^  ^ith  metric  countr ils^  esPe- 

U  iater  loin2:H^'%°^'^^  European  Economic  Community  whLh 
>t  later  Doined.  .  Each  country  believed  the  others  were  aoina 
to  convert  and  therefore,  the  international  trade  reason'  ' 
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^  became  .more  . Important  to  them.     Also^  each  country  was  trad- 
'  ing  more  with  other  metric  countries. 

There  is  a  difference  between  these  countries  and  the 
United  States  in  the  area  of  trade  and  its  relationship  to 

 ^the--Spuri-ti^ies-'---gross--natlonal--product* — For— example-^— the  

United  Kingdom's  and  Canada's  exports  represent  about  20  and 
18  percent  of  their  gross  national  product^  respectively; 
while  exports  represent  only  7  percent  of  the  U.S.  gross  na- 
tional product.     Therefore/  international  trade  is  more  im- 
portant to  these  countries'  economy  than  for  tl^  United 
States.     This  is  not  to  minimize  the  imp^pr tanc^of  U.S.' trade 
because  it  is  important.     However ^  it  appears  that  an  inter- 
national common  measurement  system  would  be  less  important 
fbr  the  United  States •  .  (International  trade  is  discussed  in 
ch.  4.)  '  , 

Further;  population'^  land  mass^  and  economic  status  af- 
fect other  countries'  metrication  and  have  to  be  considered 
in  reviewing  their  experiences.     Basically^  the  United  States 
.   has  a  larger  population  and  economy  than  the  other  countries. 
However^  we  believe  that  these  differences  do  not  make  the 
lessons  learned  invalid  for  the  United  States.     The  table  be- 
low shows  some  physical  and  economic  characteristics  of  these 
countries  and  the  United  States . 


New 
Zealand 
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3,851,809  103,736 


Characteristics  Australia  Canada 

Population  (in 

millions)  14  22 

Area  (square  miles)  2,900,000 

Gross  National  Product 
(in  billions  of  U.S. 

dollars)   (note  a)  $89,5     -         $179.3  $11,6 

Exports  (in  billions  of 

U..S,  dollars)'  (note  a)      $11.6  *$31.9  $2,2 

Exports  (as  a  percent- 
age of  gross  national 

product)  13%  18%  19% 

Imports  (in  billions  of 

U.S.  dollars)   (note  a)    •  $9.8  $34,3  $3,2 


U,K, 


$214,5 


$43,8 


20% 


$53,3 


U,S, 


56  216 
93,026  3,628,066 


$1,594 
$106;2 

7% 
$103  . 


a/Latest  available  information  foe  all  countries  is  dated  1975, 
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Another  difference  between  these  countries  and  the 
United  States  is  the  type  of  governments.     Basically,  the 
foreign  countries  have  a  parliamentary  type  of  government  in 
which  the  executive  is  also  the  .leader  of  the  legislative 
branch.     Two  of  the  foreign  countries  onty  had  to  change  na- 
tional laws  to  effect  metrication.     Australia,  with  six  State 
governments,  and  Canada,  with  ten  Provinces*,  had  to  change 
some  local  laws.     The  changes  appeared  to  be  well  coordinated. 
The  United  Sta|:es  has  a  Federal  Government  and  .50  State  gov- 
ernments.    Metrication  would  necessitate  revisions  in  the 
laws  of  each  of  these^ government  entities.     Because  of  the 
differences  in  government,  the  other  countries'  decisionmaking 
'process,  including  changes  to  laws,  regulations,  ordinances, 
and  codes,  is  less  complex  than  the  United  States.  ./ 

LESSONS  CAN  BE  LEARNED  FROM  FOREIGN  '1 
COUNTRIES'    EXPERIENCES      ''  '- 

 »rjrf  :  [  

The  United  States  can  learn  from  the  metrication  experi- 
ences of  other  countries.     Because  the  United  Kingdom  is 
clbser\to  the  United  States  in  population  and. gross  national 
product  than  the  other  countries,  it  probably  serves  as  a  bet- 
ter cpuntry  to  study  metrication.     Unfortunately,  some  of  the 
mistakes  made  in  the  United  Kingdom  may  be  made  in  the  United 
States  if  the  United  States  is  to  become  predominantly  metric. 

/     Also  because  Canada  has  both  Federal  and  local  laws  and 
regulations^  is  adjacent  to  the  United  States,  and  is  awaiting 
U.S.  conversion  in  some  sectors,  special  consideration  should 
be  given  to  the  lessons  learned  from  its  conversion.  There- 
fore, i|i  discussing  the  various  lessons  in  this  section  of 
^the  report,  we  will  highl ight  the  exper iences  .of  the  United 
Kingdom  and  Canada  and  generally  discuss  the  other  countries. 

A  firm  Government  commitment 
on  metrication  is. essentiaT~ 

The  (^efhment's  ii^^p^ment  to  metricate  must  be  clearly 
unders^ood?^;  If  a  metr  ici^^  the  country '  s.  goal  ,  ^ 

then  the  Gpvjsrnment '  s  poli^  'and  actions  must  support  it. 
This  firm  commitment  is  the  principal  lesson  on  which  the 
other  lessons  are  based  and  the  four  countries  agreed  that  it 
is  the  underlying  necessary  prin'ciple  of  metrication.  Bas- 
ically, from  our  overvii^w  of  foreign  countries'  experiences, 
we  found  that  converting  with  minimum  problems  requires  this 
firm  Government  Commitment.     It  is  not  just  a  policy;,  it  in-  * 
{'^  eludes  establishing  and  suE)por ting  the  Government's  metric 
board  or  commission,  taking  action  when  necessary  to  provide 
for  conversion  in  private  industry,  es.tabl ishi,ng  an  overall 
/>V^ate  ^*nd  specific  target  dates,  and  gaining  the  will  ingness' of 
*!-^SDvernjndnt  agencies  to  support  and  participate  in  metrication 
eftbrts:  ' 
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Each  foreign  country's  policy  statement  took  the'  position 
that  the  metric  system  would  be  the  predominant  or  sole  sys- 
tem of  weights  and  measures.     These  countries'  policy  state- 
ments also  contained  the  word'. voluntary ^  like  the  United 
States.     However r  voluntary  conversion  in  these  countries 
meant  that  the  various  sectors  would  voluntarily  agree  on  how 
and  when  to  convert  within  the  overall  target  date  arid  goal 
of  the  country.     The  governments'  policy  statements  and  ac- 
tions had  been  interpreted  in  Australia  and  New  Zealand  as 
firm  commitments  to  convert.     The  United  Kingdom 's  pol icy  and 
actions  wepe  considered  to  be  a  weak  commitment  to  convert^ 
and  Canada's  falls  somewhere  in  between.  '  . 

We  believe  that  t^e'^'^lays  and  problems  that  occurred  in 
the  Unitied  Kingdom's  conversion  can  be  somewhat  attributed  to 
the  lack  of  an  initial  firm  Government  commitment.  The  manu- 
facturing industry^  which  basijcally  supported  the  conversion 
policy/  star  ted  to •convert;  and  education  converted.  But,  the 
retail  industry  and  the  governm.ent  agencies  took  only  limit'ed. 
actions  to  convert. 

However /  m  1976  after  11  years  of  conversion  activity^ 
the  United  Kingdom  p'assed  the  1976  Weights  and  Measures  Act 
to  complete  the  cp|iversion\     The  *1963  Weights  and  Measures 
Act/  which  establiS^h'ed  quantity  reguirejnents  for  prepackaged 
retail  produQts  in  the  United  Kingdom^  stated  that  both  metric 
and  imperial  systems  were  legal  /  but  contained  a  section — 10 
(10) — whereby  the  Government  could  not  take  any  administrative 
actions  to  prevent  the  use  of  imperial  units  in  trade.  As 
it  turned  out,  this  section  becatne  a  major  roadblock  to  com- 
pleting metrication  because  it  stated/  in  effect/  that  the 
Government  did  not  have  the  power  to  require  metric  units 
only/  and  this  included  the  important  retail  market.  Finally; 
the  Weights  and  Measures  Act  of  1976  repealed  this  major 
legal  obstacle  to  orderly  completion  of  metrication  in  the 
United  Kingdom. 

Of  equal  Importance  ta  the  metric  progriam^.  the  1976  act 
authorizes  the  Government  to  S^et  dateS/  after  due  consulta- 
tion with  those  affected^^  from  which  time  on  only  metric 
units  will  iDe  used.  .  Thii^^was  to  be  done  through  Government 
orders  which  had  tp  be  ajS^rpyed  by  Par^liament.     There  are 
two  statutory  res^j^ri^^^  these  powers: 

— The  mile/  "jPdot// .  i^^^  pint  may  not^be  made 

totally  uriJaWf ul  ;fet.^^^^^  provid|4^that  their 

use,,  as  well  as^  thmuse  df  othei?  impeFia^^wei^^ 
measures  in  par tic^ar^sector^/  may^^^^^^^^ 


— Cut-off  dates  cannot  be  established  before  April  21, 
1978>  for  imperial  packs  of  those  goods  which,  when 
prepacked,  can  be  made  up  for  retail  sale  only  in  pre- 
scribed cfuantities. 

In  addition,  the  British  Government  stated  that  imperial 
units  will  bfe  authorized  in,  the  retail  sect^pj  where  foods  are 
weighed  out  in  front  of  the  customers  until  at  least  January 
1 ,  1980. 

Orders  for  nonpackaged  goods,  suph  as  loose  fruits  and 
-  vegetables,  hardware,  textiles,  and  floor  Coverings  were  not 
approved  in  1978  because  of  public  opposition:     It  h^s  been 
reported  that  the -Government  has  abandoned  further  Orders 
which  are  mandatory.     These' orders  woui*a-1iave  enabled  the  - 
Government  to  essentially  complete  tl/e  conversion  in  the 
retail  sector  within  a  few  years.     It  is  uncertain  what 
effect  this  decision  will  have  on  the  United  Kingdom's  con- 
version program,  but  it  indicates  there  is  still  a  lack  of 
a  firm  government  commitment. 

Other  foreign  countries  established  that  the  voluntary 
"conversion  meant  that  the  country  was  to  be  predominantly 
metric  and  each  converting  sector  of  industry.  Government 
agencies, . and  the  general  pablic-were  to  arrive  at  a  plan  or 
specific  date  to  convert  voluntarily,     in  these  countries 
firm  commitments  were  made  much  earlier  than  in  the  United 
Kingdom.     Therefore,  they  were  able  to  convert  in  a  relative- 
ly shorter  time  frame. 

■         •■■  p 

•  ■ 

The  United  States  has  no*  taken  a  policy  position  on 
what  system,  is  to  be  predomin4iit.     The  Metric  Conversion 
Act  of  i975  did  not  provide  a  firm  national  commitment  to 
convert  to  the  metric  system.     It  did  not  stipulate  whether 
the  customary  or  metric  system  should  be  the  predominant  meas- 
lirement^tem  for  use  in  the  United  States.     The  act  and 
its^legislative  history  shows  the  national  oolicy  as  not  to 
prefer  one  system, over  the  other  but  to  provide  for  either 
to  become  predominant  on  the  basis  of  the  voluntary  actions 
of  those  affected.  •  1':  ° 


A  separate  metric  organization 
needs  to  be  established 

All  the  foreign  countries  established  metrication  boards 
or  commissions  for  the  primary  purpose  of  planning^and^coor- 
dinating  their  conversions  to  a  predominantly  metridsystem 
of  weights  and  measures,  and  it  seems  that  such  a  body  is 
needed.     The  metric  organization  gave  each  country  a  central 
tocal  point  for  metric  activity.     Basically,  all  of  the  boards 
had  the  power  to  recommend  actions,  but  none  had  the  power 
to.  force  the  conversion. 
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The/United Jkingdom  announced  its  metric  conversion  in 
1965  but  did  not  establish  a  metrication  board  to  plan  and  co-. 
ordinate  the  conversion  until  1969,     From  1965  to  1969  the 
British  Standards  Institute  coordinated  the  voluntary  metric 
conversion  in  sectors  of  industry. 

Other  countries  establisted  their  metric  organizations 
early  in  the  conversion  process.     One  month  after  Australia 
enacted  its  metr ic-'legislation^  the  metric  board  had  its 
first  meeting.     In  New' ZealSndiJ^^ip  metric  board  had  its 
first  meeting  10  months  after  i^^decision  to  convert  had 
been  made. 

The  Metric  Conversion  Act  of  1975  provides  for  a  U.S. 
Metric  Board  to  coordinate  the  voluntary  use  of  the  metric 
system.     When  an  industry^  a  firm  within  a  group  of  Indus- 
trieSf  a  Government  agency,  a  local  government/  or  any  other 
entity  wants  to  voluntarily  convert,  the  U.S.  Metric  Board  is 
to  aid  in  planning  and  coordinating  the  conversion  efforts.  , 
However,  the  Metric  Board  h^d  not  become  fully  operational 
at  the  time  this  report  went  to  p^int,  more  than  2  years  after 
passage  of  the  act. 

Cost  of  operations 

Below  we  have  presented  a  breakdown  of  metric 
organizations  V  cost  for  both  the  United  Kingdom  and  Canada. 
These  costs  show  the  sdaf^  and  money  required  for' this 
planning  and  coordinati\i^8f unction. 

*  In  1977  the  United  kingdom* s  Board  had  a  full-time  staff 
of  48,  down  from  a  peak  of  70  in  1971.     The  costs  of  the 
British  Metrication  Board  since  calendar  year  1969  are  pre- 
sented in  the  following  table. 


Expenses 

9  mo. 
ending 
Dec.  31, 
1969 

1  970 

1971 

1972 

1973 

>  1974 

,1975 

1976 

Salaries 

$129,060  - 

$297 

,600 

s 

397 

,720 

$ 

487,500 

$  460,660 

$  446,940 

$ 

630 

,4fl0 

532  ,80*0 

Adninistrative 
expenses 

7,170 

40, 

,B00 

46, 

,360 

67,500 

71,050 

56,160 

77, 

r7p0 

90,000 

Accomaodations 
and  rates 

121,890 

180, 

rOOO 

195, 

,440 

205,000 

203,350 

208,260 

295, 

^260 

325,800 

Cooaultancy 
contracts 

52, 

pSOO 

9, 

,1S0 

7,500 

■75,950 
• 

18,720 

44. 

,400 

Publicity 

126,670 

276, 

,000 

424, 

,560 

845,000 

850,150 

802,620 

1 , 

.110. 

,000 

Ij 

p_3J3jJ)O0 

Total 

$384,790 

$847. 

,200 

,f\40 

$1 

,612,500 

$1 ,661 ,100 

$1  ,532,700 

52j 

»157f 

QAO 

,271 ,600 
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s    The  Metric  Commission  Canada  has  89  full-tilTie  Staff - 
members  and  about  a  $5.5  million  budget  for  1977-78;  ^The 
costs  of  the  Commission  for  1971-72  through  1976-77  are- 
presented  in  the. following  table.  - 


Expenses 


Management' 

Research  and    .  ^ 
planning 

Information 

Engineering 

in<^ustry  plans 

Industry  and 
service  plans 

Intergovern- 
mental 
Total 


I  - 

1971-72 


1972-73 


1973-74 


1974-75 


1975-76 


•(in  U.S.  dollars)- 


$33,428        $222,236      $     309,941     $     375,961     $  1S1,312 


5,803 
284 

3,053 

1,526 


32,852 
116,357 

109,870 

54,937 


. 130,651 
741,447 

253,735 

155,018 


247,630 
1,439,356 

375,417- 

248,419 


368,578 
1,660,708 

474,222 

280,476 

314,482 


1976-77 


$  194>021 

614,383 
2,764,471 

635,795 

553,076 

465,004 


^iii£2d        ^536,252      $1,590,792     $2,686,783     $3,24^,778  $5,226,750 


Organizational  structure 


7 


1  -.ff^^,  2^®^^"  country  organized  its  board  or  commission 
a  little  differently.     However,  one  approach  was  a  three-tier 
organization—board,  overall  sector  committees,  and  subsec- 
tots  committees— with  full-time  support  staff  to  accomplish 
and  aid  the  detail  planning  and  coord inat/ng  of  various  sec- 
tors of  the  econortiy.     Austr^ilia,  Canada,*>&nd  New  Zealand  had 
this  three-tier  organization.     Each  established  major  commit- 
tees for  an  industry  or  sector;  then  within  these  committees', 
the  sector  was  broken  down  or  divided  into  manageable  compo- 
nents where  the  planning  and  coordinating  took  place.  For 
example,  transportation  was  a  major  committee  or  sector  with 
subcommittees  or  subsectors.  for  air  tran'sport,  rail  transport, 
water  .transport,  road  transport,  etc.     The  United  Kingdom's 
board  did  not  have  the  smaller  organizational  levels. 

In  Australia  the  Metric  Conversion  Board  consisted  of  13 
members  drawn  from  all  States  with  experiences  in  many  sec- 
tors of  the  economy.     Each  advisory  committee  (an  overall  . 
area)  was  chaired  by  a.  member  of  the  board..   Then  sector  com- 
mittees (levels  within  the  area)  were  established  under  this 
advisory  committee.     Members  of  all  committees  were  nominees 
from  appropriate  organizations,  national  associations  and 
institutes,  and  Government  departments.     .  / 

The  following  is  an  organizational  chart  of  Australia's 
Metric  Conversion  Board  showing  thij'gfcthtbe-tier  approach  and 
committee  structure.  ^ 
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r  AM  SirJoKph 
'Harper.  '      •  McAwy 


MINISTER  FOR  SCIENCE 

METRIC  CONVERSION  BOARD  (Chairman:  J.D.  Norjard) 

ADVISORY  COMMITTEES 

-I 


Unwind  Jndustmf 
Construction  wmrish 


Techngio^      ComoniCBtm  Public  Smkes ' 


U) 
O 
I 


Coninii,tl6B5 

\  Com/nittees 

riinwiy 

• 

Gr^ns  and 

•Education 

,  Seeds 

Secondary 

m 

Education 

Tertiary  ' 

and  Lamb 

Education 

lUniversityl 

]  Pip  f 

Tertiary 

Poultry  and 
Eggj 

Education 

INon- 

Univertityl 

Tropical 

Fruits 

Technical 

Education 

Vegetablej 

Industrial 

Tobacco 

Training 

Pome.  Stone. 

Adult 

Berry  Fruits 

Education  ' 

Conon 
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Metric  .organization's  can  prbvi.de  effective 
planning  and  coordination         '~  — 

Each  country's  metric  organization  is  responsible  for 
coordinating  and/or  planni-ng  metric  conversion.  -  The  Metric 
Commission  Canada  has  established  a  detailed  planning  network 
and  developed  guidelines  which  must  be  followed  by  all  of  its 
sector  committees  in  planning  and  coordinating  their  conver- 
sion.    The  Canadian  planning  function  appears  to' be  very  de- 
tailed, and  officials  of  the  Metric  Commission  Canada  advised 
^^"^  ^"^^  '^yPe  of  economic  structiA  in  Canada  and  the 
United  States,  they  felt  a  detailed  plan  !f5s  necessary  in 
every -sector.     Also,  the  CartadiTan  Commission  has  committees 
to  coordinate  the  Federal  Government's  departments . and  agen- 
cies and  the  Provmce.s'-  laws  and  agencies. 

The  Metric  Comm^ission  Canada  approached  its  metric  con- 
version task  as  a  four-phase  program: 

—Investigation  phase,    ^ach  industry  or  occupation  is 
researched  to  define  the  most  appropriate  metric  units, 
metric  standards,  and  range  of  metric  production  sizes 
or  quantities  to  be  used. 

—Planninqehase.     The  sequence  of  events  andthe  time 
needed  for  tFiis  conversion  process  in  each  sector  are 
determined,  and  these  tentative  estimates  are  coordi- 
nated withv  the  requirement- estimates  of  suppliers  and 
customers.  ■  • 

'   '  ■ 

—Scheduling  Phase.     A  timetable  is  developed  for  each 
xnaustry  and  field  of  endeavor  so  that  it  can  be  coor- 
dinated with  the  other  sectors  within  the  overall  tar- 
get date  determined. by  the  Mettic  Commission. 

""?Sg^^nH"!'nH-°-/^?"^-     '^h^  Ainal  stage  where  each  sec-" 

tor  and  individual  organisation  implements  the  plans  j 
laid  according  to  the  schedule.     Implementation  was     V  i 
a^d^?Q?fl  '°  f;''  in^975,  increase  to  a  peak /in  ?977  T 
.and  1978,  and  be  substantially  completed  by  1?80.  ) 

the  kei^^o'^anad^^'!.^^  ^^^'^  '""-^^^  four-phase  prog^m,  is^ 
.^ne  Key  to  Canada's  metric  conversion.     Each  sector  olln  irmc;*- 

mission  with  the  assistance  of  management  consultants.,  A 

Each  sector  plan  contains:  >  * 

—A  plan  description  with  associate  appendixes  which  \ 
describes  what  the  sector  compr ises;' its  approach  to  ' 
conversion;  Its  objectives,  poj7icy,  and  st^Iteg?;  the  (s 
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nature  of  any  constraints  or  dependencies;  and  the 
, present  status  of  the  program. 

 An  activity  breakdown  which  identifies  the  main  activ- 
ities in  the  sector*  plan.  . 

f  ,  '  .  ■  ■ 

—An  activity^  list  and  associated  activity- description 
sheets  which  explain  the  nature  of  the  activities  to 
be  carried  out^  giving  objectives  and  outlining  the 
work  involved. 

~A  network  showing  the  logical  relationship  between  the 
>  various  activities  required  to  achieve  conversion  and 
who  is  responsible  f oc  e-xecution ^  timing,  and  duration. 

— A  bar  chart  derived  f^pm  the  network  summarizing  the 
time  span  covered  by 'Uhe  major  activity  areas  and 
identifying  various  key  events  in  the  conversion 
process .  ,  ' 

In  certain  cases  the  plans'  narrative  may  contain  addi- 
tional jnaterial/  such  as  lists  of  standards  to  be  converted^ 
legislation  to  be  amended^  or  products  whose  availability  may 
constrain  conversion  of  the  sector. 

After  the  sector  plan  is  completed  and  after  discussion^ 
with  related  sectors ^  the  sector  committee  recommends  that 
the  steering  committee  concur  in  it.     The  plan  is  then  sub- 
mitted to  the  Metric  Commission  for  review  and  approval. 
Once  approved/  the  planMs  published  and  made  available  to 
help  the  individual  companies  plan  their  own  conversions. 

If  the  United  States  is  to  convert^  the  U.S.  Metric  Board 
'Should  consider  organizing  like  the  Metric  Commission  Canada.  ° 
It  should  provide  not  only  industry  and  retail  coordinating 
^QommitteeS/  but  also  governmental  coordinating  committees. 
E^n  though  the  U.S.  Metric  Board  was  not  established^  certain 
sectors  of  private  industry  with  the  assistance  of  the 
ijimerican  National  Metric  Council  have  begun  some  planning 
efforts  which  may  be  used  to  assist  the  Board^ 

A  voluntary  conversion  eventually 
^becomes  mandatory 

Another  responsibility  of  the  metric  boards  and  commis- 
sions of  the  foreign  countries  was  to  advise  the  government 
cif  the  need  for  changes  to  legislation  or  regulations  to  aid 
or,  complete  the  conversion.     The  U.S.  Metric  Board  has  the 
responsibility  of  advising  our  Government  of  necessary  Ac- 
tions. — 
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_       As  the  sectprs  started  converting,  legislation,  regula- 
tions, or  standards  required  changes.     Although  the  changes 
m!nf  "!!'^®  *'°  permit  metric  conversion they  provided  an  ele- 
ment of  compulsion  which  made  the  voluntary  conversion  man- 
ittl'^h  !2  vaigious  foreign  governments  found  it  neces- 

sary to  amend  certain  laws  and  regulations  that  deal  with 

SJ?nrw^'°;        ^^^^^         ^^^^^y  .conversion  became  man- 

mP^rf^v/"-^?^'"?^^'  change  of  the  highway  signs  to 

wlr^  ^h^ni^H"°^?^?-  ""^^  ^.ecided.  and  the  regulations  and  ligns 
ric  sJsUm  became  mandatory  that  motorists  use  the  met- 

tail  s^P^fr'^i^H  had  problems  in  converting  the  re- 

reouirpS  ?nt,?H  °'  government  regulatians  were 

required  to^id  this  sector's  conversioh.     Two  significant 

2r'ilnl/'^^\''^l^  '°  require  labeling  the  contents  o?  pre- 

rJackaged  products  in  metric  units  and  (2)  require  the  sizef 
of  prepackaged  products  be  changed  to  even-r?uidld  mitric 

ret^il%^:l^1^'f/"'"^°'"'"^^•  the  conversion  ^f'tL  . 

na^  rPi-Jn   =f  Often  required  new  regulations  because  individ- 
ual retail  stores  did  not  want  to  convert  unless  all  stores 
•converted  for  fear  that  the  store  not  converting  would  havl  a 

n^r^Jt^^""^^^  ^^^  Metric  Commission  had  recommended  that 
to  ^hi  mir-  ^^  •^"•^"^^^  to  change,  their  measurement  references 
'n^H  ^    ^Jtric  system.     In, August  1977  the  first  of  four  plan- 
ned omnibus  bills  was  passed.     The  first  omnibus  bin  Lended 

^"^^  ^=  Canada's  Weights  and  MeasurS  Act 
n^n,-^^^^°I!^"™^'  Packaging  and  Labeling  Act.     However!  the 
omnibus  act  was  neither  enacted  as  easily  nor  as  qufckljL 
had  been  expected.     Further,  some  metric  changes  that  were 
sought  concerning  farm  legislation  were  not  adopted      ?o  amend 
Snit'ed's;^?^  r^^^^-'^y  to  ease  the  metric  convLIion  In  the 
United  States  may  also  take  a  considerable  amount  of  time. 

onw^r^I?^^'  ^^""^^  omnibus  act^gives  the  Canadian  Government  t hi 

tr^l^  InH^o^^-^  '^r"'^  °^  iniperial  measurement  units  ?n 
trade  and  prt>vides  for  the  Go^rnment  to  (1)  set  a  date  aft^^r 

Also  the  act  removes  the  requirement  for  dual  lab61inq  on 
prepackaged  products.     A  Statement  of  net  quantitv  in  J?r,-. 
Ziuntlil],'''  -ndatory^and  any  other  dL'lLTtion^  w'^irbe'^ 
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In* Australia  and  Canada  there  are  local  jurisdictions 
which  can  make  changes  that  affect  "the- metrication  effort. 
Some  Australian  States  and  Canadian  Pfovirices  did  not  enact 
the  laws  or  regulations  to  permit  conversion  at  the  same  jtime. 
^ In  the  United  States,  with  50  States'  laws  and  many  local 
ordinances,  it  would  seem  that  revisions  to  legislation  and 
regulations  that  are  necessary  to  ease  the  conversion  would 
be  difficult  and  a  complex  problem  to  coordinate. 
•  •  ■'■  .  . 

The  United  Kindgom  took  action  to  complete  its . conversion 
with  the  passage'  of  the  Weights  and  Measures  Act  of  1976 
which  among  other  provisions  authorized  the  Government  to 
set  dates,  after  due  consultation  with  those  affected,  from 
which  time  on,  only  metric  will  be  used.     This  was  to  be  ^ 
done  by  means  of  Government  orders  which  had  to  be  approved 
by  Parliament.     There  were  some - restr ictions  on  these  powers  \ 
as  previously  discussed  in  this  chapter.     Basically  this 
legislation  moved  the  United  ..Kingdom •  s  voluntary  program  into 
the  mandatory  stage  in  order  to  complete  its  conversion  .pro- 
grain. 

Orders  have  been  approved  by  Parliament  fixing  dates  to 
terminate  imperial  quantities  for  a  number  of  prepackaged 
foods,  including  sugar,  salt,  tea,  cornflakes,  biscuits,  and  ^ 
edible  fats.     However,  orders  proposed  in  1978  for  nonpackaged,:.. 
goods,  such  as  loose  fruits  and  vegetables,  hardware,  textiles,, 
and  floor  coverings  were  not  approved  because  of  public .oppo-. 

.  sition.  It  has  been  reported  that  the  Government  has  abandoned 
4ts  mandatory  conversion  program  and  is  reverting  to  its  vol- 

-untary.  conversion  program.     At  this  time  we  do  not  know  what 
effect  this  action  will  have  on  the  United  Kingdom's  conversion; 
program,  but  it  is  apparent  that  it  will  be  some  time  before 
conversion  is  complete. 

The  voluntary  conversion  became  mandatory  in  the  foreign 
countries  because  an  industry  sector  agreed  to  convert;  na- 
tional standards,  regulations,  or  laws  were  revised;  or  local, 
jurisdictions  changed  their  regulations  and  laws.     Once  a  group 
agreed  to  convert  or  regulations  were  revised  to  permit  or  re- 
quire use  of  the  metric  system,  the  individual  had  no  choice. 

Overall  and  specific  target  dates  .  ; 
must  be  used 

All  adopted  an  overall  target  date  for  substantial  com- 
pletion  to  a  predominant  metric  system.     The  United  Kingdom 
established  a  10-year  period  for  conversion  from  1965  to 
1975.     New  Zealand  started  in  1969  with  a  1976  target  date.. 
Australia  arid  Canada  both  made  their  decision  to  convert  m  * 
1970  with  a  target  date  of  1980.     The  larger  countries  estab- 
lished the  longer  conversion  period. 


ERIC 


lichJ    ^iu  conversion  an  overall  target  date  was  estab- 

lished.-   Then,  as  the  various  sectors  of  these  countries  plan- 
.  ned  for  conversion,  they  established  a  specific  date  within 
the  overall  target  date.     The  United  States  does  not  have  an 

.  rnrfiin,-^'^:?'  ^  f^'rt  that  may  have  to  change  if  it  is  to  Se 
fho.,?^  K  "^"^^^v""^^'''''  country.     An  overall  target  date 
tab?Jl^H  ^^tablished  when  a  firm  commitment  toconvert  is  es- 
wf?itn  ^"n^''^  sectors  should  establish  specific  dates 

within  the  overall  target.     The  United  States,  because  of  its 
^■characteristics,  Uay  need  a  longer  conversion  period  to  become 

,  predominantly  metric  than  these  other  countries.     Our  reviSS 
n^nr  .  i      the  optimum  period  for  80  percent  of  the  firms  we 

•   contacted  was  15  years.  ■  wc  ^ 

General  public  education  and  the  retail  0- 
trade  sector  should  not  be  neglected — ~ 

■         Educating  the  general  public  is  essential  for  a  success-  " 

i  conversion  to  a  predominantly  metric  system  of  weights 
and  ipfeasures.     Converting  the  re^tail  sectoK  seemed  to  be  the 
biggest  problemin  metrication. 

■  -       ■  ■  Jt 

.      In  Australia,  Canada,  and  New  Zealand,  efforts  were' made 
from  the  star t ^ to  keep  the  general  public  informed.  Each 
W^^^h^^^^'f^M"  have  a  little  different  apprbach,  but  they 
•moved  the  retail  conversion  along  with  the  industry  conver- 
fnr";.J"  5^""^ted  Kingdom  where  the  retail  sector  was  left 
versiorefffrts?"^"''^'  opposition  seemed  to  slow  down  the  con- 

iniic  I^^^?"x''p^fu"  ^"^""^  published  metric  handbooks  for  var-  - 
lous  sectorslof  the  economy  to  alert- these  sectors  to  changes 

a  boSkle?  eShtled'"Mi?'°'"?''°"  "'^^^^  disseminated  211 

a  Dookiet  en  .i.tled-  "Metric  Conversion  arid  You,"  which  was 
mailed  to  evory  household  in  Australia,     In  creating  metric  * 
awareness,  t|e  board  believed  it  was  necessary  to  have  tSe 
continuin^^operation  of  the  media.     Prom  the  outset,  it 
sought  bd  ensure  uniformity  in  correct  metric  usage  and  fav- 
orable ,(,edia  relations  by  providing  guidelines.  to^repSrters  " 
and  to  news  and  sports  commentators.     '  . 

'The  Australian  Prices  Justification-Tribunal,"  which 
-and'^^frS'^^^'^f  ^'^^^  increases  sought  by  larger  industrial 
has  nnri^L^"^^-^''??^'  has  reported  that  metric  conversion 
5fL?nn      t        ^^^nificant  factor  in  cost  increases  and  in- 

of  consumer  "rTro^f^-i^  '"'k''  """'^"'^  °^  specific  complaints 
version  SnlrH^nH     o      ^^""^  been  . repor ted  to  the  Metric  Con- 
version Board  and  consumer  protection  authorities      with  <-h*. 
exception  of  one  case  of  a  builder  unjusti?Lbirattributi^^^^ 
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the  incre/s?d  cost  of  a  building  contract  to  metric  conversion 
the  unfair  practices  reported  and  investigated  were  mainly 
the  result  of  human  error  rather  than  deliberate  attempts  to 
take  unfain  advantage  durinq  the  con\^ersion. 

New  Zealand's  Metric  Advisory  Board  made  metric  inform- 
ation readily  available  to  the  general  public.     At  every  post 
Office,  "Metric  Memos" — a  series  o,f  11  pamphlets  containing 
general  information  about  metric  units  and  its  uses — were 
available.     A  booklet,  "At  Home  with  Metrics,"  w^s  mailed  to 
every  household.     Metric  information  was  published  and  dis- 
tributed t|j|  those  concerned,  and  the  Board  had  set  up  an  In- 
formation ^hd'  Distribution  Bureau  for- handling  all  requests 
for  information.     The  emphasis  was  on  a  gradual  metric  aware- 
ness and  a  basic  facility  in  using  the  metric  system.  New 
Zealand's  Metr ic  Advisory  Board  felt  that  its  publicity  pro- 
gram was  a  significant  factor  in  accomplishing  the  conversion. 

Metric  Commission  Canada  published  a  consumer  guide,  pro- 
vided other  literature,  and  advertised  the  conversion.     It  in- 
stituted a  practice  to  rev iew- metr i^||Koducts  and  material 
when  requested  as  a  means' to  assurJ^^Kormity  in  usage  of 
metric  symbols  and  terms.     If  the  mlUPial  or  product  has  cor- 
rect metric  usage,  then  the  Commission ' s  logo,  "a  stylized 
maple  leaf  and  an  M,"  is' allowed  to  be  placed  on  the  product 
or  the  material.     It  is  hot  an "endorsement  of  the^ item  but 
rather  allows  the  consumer  to  identify  produpts  thavitig  cor- 
rect metric  usage  or  terminology.     Only  that  material  reviewed 
by  or  under  the  Metric  Commission  Canada  could  use  the  logo. 

While  the  retailers  are  not  in  the  "vanguard"  of  conver- 
sion, most  Canadian  retailers  have,  cooperated  with  ^the  retail 
sectors'  overall  conversion  plan.     This  cooperation  was  cou- 
pled with  a  determination  to  achieve  metric  conversion  at  the 
lowest  possible  cost  to  customers  and  themselves.     The' intro- 
duction of  metric  sizes  at  the  retail,  level  was  determined 
by  their  suppliers  and  took  into  account  existing  stocks  of  - 
•imperial  sizes,  the  availability  of  product  packages  or  con- 
tainers, and  timing  with  other  suppliers'   introductton  of 
competing  products.  V  c        •  . 

Canada's  conversion  of  consumer  products  had  generally 
gone  along  rather  smoothly,  but  there  have  beei3|  a  few  in- 
stances where  problems  have  occurred.    /For  example,  consumers 
raised  questions  whgn  some  reti||Llers  .sold  2  kilograms  (4.5" 
pounds)  of  sugar  at  the  same  price  that  5  pounds  had  previ- 
ously been  sold.     A  problem  also  arose  when  the  conversion 
of  ice  cream  containers  was  accompanied-  by  an  increase  in  . 
price  because  the  metric  sizes  were  smaller  than  the  compar- 
able imperial  sizes.     The  price  increases,  however,  were  found 
to  be  attributable  to  pricing  errors  in  some  cases  due  to  the 


.  fi^i^!!^^^  in  sizes        to  overall  raw  material  cost  increases 
'conlrMn.°^^"''i-?/^-^^^  dairy  industry,  not  to  the  cost  of 
converting  to  metri/  size  products.     The  problems  thaib  pccur- 
MLl  n^.t''  the^coWrsion  have  led  to  the  adoption. ^guide- 
lines by  the  food  industry.  .  ^^^t^ 

»-h*»  Canadian  associations  r'Kres^'inVf 

the  food  industry  endorsed  a  series  of  guidelines  that  WilX  • 
govern  marketing  procedures  during  th6  food  industry's  conver- 

•over'poss!bL'or1^i'"''  intended  to  ease  consumer  concur n- • 

2nH        f  ^^i^®  increases  . as  a  result,  of  metric  conversion 

•'?o  Hn  ^^^'  in  effect,  tha^  the  Canadian  food  industr-y  intends 
"as  posIlMrfor\Err'^^"-'°  ^^^^'^'^^  transition  as  eqUWll 
guidelines  are:  ^^^^      "^^'^  The  four  general. 

"lLi^*.l''^^^''f'i^  ^°  """""^  ^  larger  metric  size 

than  to  round  down.  t  ■ 

—Where  there  is  a  change  in  product  siz4  leading  to 'a  ' 
change  m  product  cost,  a  change  in  unit  price  should 
reflect  not  more  than  the  cost  of  conversion. 

~"k=''^J'V°^^^'.^®P^''^^®  distinct  from  adjustments 

'       f^^if  5"  P'^?^"ct  size  conversion,^  will  continue  to  be 
han#i^  as  m  normal  business  practice. 

"".m^frcf^'S-        assist  the  consumer  in  recog-nizing  and. 
understanding  conversion  to  different  metric  product 
sizes  will  be  provided  by  the  industry  as  appropriate.  • 

indusJri^?^  r1it^^   Kingdom  government  officials,  as  well  as,  - 
.  industrial,  retail,  and  consumer  organizations  wanted  to  limit 
the  use  of  a  dual  system  to  as  short  a  time  period  as  possiblP 

Le^971'we?i'?^''^S"^'  '^'^  statutory  cufof f 'df tes  wh  cJ 
the  1976  Weights  and  Measures  Act  permits  as  discussed  pre- 

orthiriJfi'i^'^'i'll-^^^^'^"'""""  also  promised,  during  palsage 
sffeqiards  fbinrni'''°"'  that  it  would  apply  adequate  consumL 
sateguards  about  prices  and  see  that  adeauate  information  was 
given  during;  the  changeover  period.  i-oLjuacion  was 

^ho  nfi"""!  the  1976  act,  the  process  of  phasing  out  by  law 
dir."h!  °f^^"'P^'^^3l  units  in  sectors  Vf  trade  has  begun!  Or- 
ders have  been^approved  by  Parliament  fixing  dates  to  terminate 

rsug%\'^'al't'\'ea'°'  "  J^t"^  of  prepackaged  food^,'!nclud-' 
HoLwo?    ;  salt,. tea,  cornflakes,  bi'scuits,  and  edible  fats, 
"^nd  for  nonpackaged  goods,  such  as  loose  fruits  - 

.^ar/n^?^^^^'  ^^-^^^  hardwares,  textiles,  and  floor  coverings 
ThI  Rr?^-^PJ°''^^       ^-^'^y  has  been  reported  that  ^ 

the  British  government  has  abandoned  its  mandatory  conversion 

Thu^'the^.^;•^'''^''"^•'°  voluntary  conversL™raS?  ' 

Thus,  the  retail  sector  m  the  United  Kingdom  is  in  a  very  • 
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The  Br itisW^ Government  has  acknowledged  that  consumers  • 
fear  metr icat ionrmay  be  used  as  an  excuse  for  unju^if.ied^     .  ^ 
price  increases.     The  Department  of  Prices  and  Consumer;.,^^r^Qrr.^^ 
tection's  price  control  Systemy-exists  to  prevent  unwarranted 
price  increases  and  has  a  standing  order  tovkeep).  und'g^.  con-,  . 
tinuous  review  the  ef^ebt  of  jnetrication  ort'retail  |)jffces>v  "^^^ 
Its  first  report,  in  Apj^l*  1977 /"dealt  wlth'12  sepa^&te  bran- 
ded,items  of  granulated 'sugar ,  J^iscuits*,  dried  peas/  and  salt. 
In  six  cases  the  metric  pack  wa|.  be't^r  value  for  iftoney  than 
the  Imperial  pack  whicl^t'has  neplaced;  J.n  two  there-Vas  no 
appreciable  change  in  ^lae;!  and  in  ifehe  remainiQ^jt  four  cases  r 
the  unit  price  had  increased  slightly,  but  wholly  for  reasons  ;. 
other  .than  metrication.  , 

^     A  change  where  nj^^tr ication  has  frequently  been  bianied 
;fot  price  increases*  was  that  ©f  kriittinq^arn .  Th^l-^oUnce 
.ball  was  ql^anged  to  25  grams-  (1  oun^cfe  35  grams*)  ..  \  This^ 

reduction  in  size — abpUt  1?^  percer\t--carr ied  no.  correspoh^lng/r 
re4uqtion'in  price,  but  this  was  iJe^cause  thCrWorld^^^ 
wool  had  increased  dramatically  ift  1972-73. V  '^^fju-^ 

The^Metricatiaji  boafd^'g!  eloper i  is  that,  if  in^rmar  4 

tion  is  l]|'r<>perly  plahne.d.  and '^^ipied  ,  vthe  change        me t^ 
•sents  no  W^jor  probrems  to  consumers .  •  The  Boardl'V^  , v|^i^-^ 
-that  retailers  are^^not  looking  fc^r  un,  opportunit^>y^^ 
ceaiedVprice  . -rises V    They  want  '^dr.s.tay  4^ 

operatfe  in  a^highLy  bompetitivev^maiirket .  .  '  •      "  -  X    ''^^  ffk 

Also  the^^'Br  itish  .GQvernrnentf  bel  xeves  that  ^i^rac 
i  n  f  o  r m k  1 1  on'  s  ho  u  1  d  -  i)  e  mad  e :a v  a  i  I  ^  b  1  e  afe  t-h e  tk)$h5t  V      '%}^  ^  '  ^  f  -  ^ 
purchase.  v^^he  act '^^  the^^etr icfaJtxan  Bt)^i:p  v^th^ 

powers  to  er^for^^^€h:!e  display  information.  'It^i^:;: 

the  Metr  icat  ion  Board  •  s  pr  imar  y  r  espcris^      ity  to '  see  that' 
the  consumer s  and.  general  public  a^^^^  advj.sed 
about  tjie  timing^  of  any  metr ic^t:l)anges  . a  €hem  and 

about  th^e  few  common  metric  weight and  m  which  they 

need  to '  know.'    In  carrying  out  tiiisTres^^^  the  Board 

seeks  and  receives  the  cooperation.a^ 
and  trade  and  industrial  organizations.  \ 

A  particularly  successful  chaise  was  :€o^.,  corn  fl^es .  : 
Metric  boxes  were  first  ^jitroduced  bV  the  'maj^o    producer  in 
November  1975. .    The  deyelopmertt  was  s^ppotted  by  public /ela- 
tionig;  material  prepared  and  issued  j ointly  by  the  company. and 
the  ^,etr  icat  ion  Board,  including  a  national  adver  tising^^ajn- 
paign  .and  point-pfrsale- -information.'     As  it  happens,  pra- > 
sbribed  quantities  in  the  United  K"ingdc?m'-^      metric  pr^epac k- 
aged  pro'ducts  are  genei:ally  abbut  10  pertjent  larger  than  the 


pial  quantities  they  replace'.     Thus  metrication  involved 
-ncrease-in^-the-quantii:y--o^-cVreaI-in--eac^^ 
producer  conducted  interviews  with  housewives  and  consumer 
^^P^^^^^'^^J^^^J-^^^  to  convert  voluntarily,  provided  consumers 
^  ^^^  ^^^^  ^^^^^  "^^S'^io  price,  in^iease  per  serving.  ' 


plan  was  to  retain  the  same  size  boxes  so  that  no 
ext«fc|its  would  be  incurred  in  producing  new  ones;  by  s'hak- 
,  ing-^l^ox  while  filling  it,  the  company  .found  that  it  could 
add  the  additional  10-percent  contents.     This  was 'Explained  to 
the  consumer  by  the  company  pn  the  box  and  by  the  Metrication 
Board  m  the  pr.ess. 

The  cornflake  conversion  was  completed"  by  mid-1976.  In 
the  end  consumers  paid  only  5  percent  more  for  10  percent  more 
quantity.  •  Since  th^n  sugar  and-  flour  have  gone'matric.  Met- 
ric information  was  printed  on  the  packs  of  each  and  supported 
by  advertising. and  consumer  personal  aids'.  These'changes  have 
been  accepted  without  adverse  c&mment^rom  ariy  consumer  organ- 
izations, and  there  were  very  few  individual  complaints.'^ 

.       It  appears,  on  the  basis  of-  the  experiences  of  the  for-  ' 
eign  countries,  that  if  the  United  States  wants  tb/be  predora-  • 
inantly  metric,  the  problem  of  gener.al  public  education  and 
the  major  ta«k  of  converting  the- retail  trade  sector  slaould  " 
not  be  negle^cte^-i^  .   ^     ■  V 

Government  financial  assistance  • 

All  countries  initially  adopted"  the  policy  of  having  ' 
-costs  lie  wh^re  they  fall,  but  sohie  countries  revised  or 
supplemented  i.t  to  various  degrees  In  providing  some  govern- 
ment financial  assistance  or  incentives.  .        <  f   '  ^ 
■    ■              ■  •  ^-            *    .  ^    .          '    '■                \  -'  •.    ■  /■ 
.Australia  adopted  the  policy  that  compensation  for  con^ 
version  costs  would  not  be  provided.     However these  tax  con- 
cessions were  granted  which  have  softened  the' impact  of  con- 
version :                                        .  • 

■  ■  ■  '         ■     ■  ■.    .  ■  ■  r 

•     —Accelerated  write  offjf-of  capital  costs  Incurred  as  a 
result  of  conversion.  •  ..   .  f  , 

--Waived. . sales  tax.^on  metric  conversion* kits  required  to 
,.:s:^  ccrhvert  equipment  used  for  business^  purposes .     -  j' 

— Waived  import  duty  of  conversion  Itit. 

_        Al^o,  the' Australian  Government  has  provided  a  total  of > 
$18  million  (Australian)  to  the  State  governments  to  aid  the 
conversion.-  ,  Most  of ..  the  StyateVs  revenues  come  from  the  Fed- 
eral Government.  '  •     .         .  : 


'"^^fl^e  Can  approach  to  metric  converiion  was  voluntary, 

and  laisfr-if  1-r m-a-nd '  o  r g an  i  za t io n  .  wa s  t o  -b e  -  g u  id ed  -by  -i  t  s-  eva  1 7  - 

■  ^  "' •  '  *_•  .   j  i.  ^         A  ^u^v  ^t9  4^fy         Pooh    Firm  i 


uatio^tof  its  own  short-  and  long-term  interests.^  Each  firm 
was  expected  to  identify  the.  opportunities  for  change  and  to  ,  • 
Jjeat  'its  own  costs.     This  is  the  same  philosophy  adopted  b^w^ 
otihbr  countries  of  letting  costs  lie  where  they  fall.  How- 
ever.; financial  assistance  has  been  establ  ished  >  to  defray  the^ 
.CQfiversion  costs  , in  .certain  areas.  V  . 

The  Canadian  Cabinet  approved  in  March  1977  a  $40  mil-^^^ 
lion  (Canadian),  5-y^ar  assistanc>e  program  for  workers  who 
jrtust  purchase  their  own  tools  f or  employitient .     This  new  as- 
sistance "program  reimburses  eligible-emgl^yees  with  50  percent 
of  the  amount  spent  on  purchasing  new  metric  measurement- 
sensitive  tools.     It  does  not  apply  to  seif'-eniployed  persons  ' 
noi;  to  persons  who  are  provided  tools  by  their  employers. 
Thei'^progr^'^became  effective  on  April  i;-1977,  and  is' sched- 
uled tp  tlrfr^inate  on  March  31,  1982. 

.  The  program  is  in  response  to  a  request  made  by  organized 
iafe^r  and  indqstrf.   -  It  will- not  only  assist  employees  but 
aii^' businesses  that  usually  require  employees  to  provide 
their  .own  tools..   *  '  • 

A  special  unit  was  established  within  the  Metric  Commis- 
S^ion  to»  administer  this  program.     The  Commission  w,i  11  check 
claims  to  insure  (ij  purchase  slips  or.  rece^j)ts  are  submitted, 
(2)  claims  are  certified  and  verified  by  empflbyfers,  and  (3) 
tools  purch^ased  are  measurement  sensitive.     The  Commission 
estimated^hat  a  minimum  requirement  of  15  staff-years  would 
be  needed  tOjj4>rocess^pe  estimated  100,000  claims  each  year. 

-income  tax  assistance  is  being  provided  to  the  selj^- 
empio'yed  and  companies  fdr  tools ,  scales ,  and  other  equipment, 
which  require  changes  because  of  metrication.  •  The  tax.  Code^ 
revision  permits  the  equipment  conversion  cost  to  be  treated  - 
as  a  deductible  expense,  rather  than  as  a  capital  expewaitute, 
even  though' there  is  an  improvement  in  the  cap^ity  or  Qual- 
ity of  the  equipment.     However;  if  'thi^^^ciq^  cost  4xceeds 
the  m       '         '          "            '         .     .  .  . 
consi 
current 


Further  assistance  is  t>eing  provi9^^^<tor  the  conversion 
of  scales.     Legislative  amendments  enacted  in  ;June  1977.  re- 
vised the  Federal  sales  taxes  and  import  dbty  on  metr ic, scales 
and  IttLts  tq/convert  to  ^metric.     The  rtormalVFederal  ..sales  tax 
rateT.s  12  percent*.,   the  Federal  sales  tax  on  conversion  kits 
will  be  exempted; .  and  for  new  scales^  the  Federal^ales  tax 
will  be  half  of  this  12-percent  rate^.     The  import  duty  on 
scales  .and.  kits, V  which  is  normally  17.5  percent,  will  also  be 


exempted.  Tlfe  relief  on  the  scales  was  to  aid«,in  the  conver- 
-s-io n-o f-  -the-co n  s  umer-ra  rea";  :  " ' " '  "  "  -  ~    
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The  Canadian  Federal  Business  Development  Bank,  which 
provides  financial  assistance  and  .mana^;^ent  services  toL  all 
businesses,  is  to  provide  small  bu&in^^s4s  with  metric  con- 
version assistance.     The  plan^ provides ;t1iat  sm'^l  businesses 
with,  annual  gross  revenue  not' e.xceedirig  . $1,500, o)&p  (Catiadian) 
can  qualify  for-  financial  assista;ice^?fb^^^^^^^^  metric  "ccinver sion . 

New  Zealand  adopted  the  policy  of  letting  costs  1 ie  where 
tney  fall  and  dj.d  not.  provide  any  financial  assistance  or  tax 
or  tariff  relief  to  aid  any  sector's  conversion.     The  United 
Kingdom  Adopted  a  policy  of  le.ttiing  costs:! ie  where  they  fall 
when,  converting  to  the  metric  System  and  believes  that  the 
policy  of  refusing  financial  assistanae'can'be  maintained. 

.    '  .^^  wears  that. t^he^finanpdgaja^^^r^  b^^some 
foreign  governments  se.emfed  to4iiI<^.--cbrj[^ei^sioh  more^ifeali table , 
particularly  wit^^respect  utoy^i^'^^r,'^^  ..-l^j%'i''  fu^±.',  ZV 

The  United  States  has ,,fi(!ftl^prj 
in  the  area  of  education  wher 
ated .       _  *        _  ■  . 

Government  ■  purcjt&sincj^^ 
.tQ  assist  the  cohvetsiorf" 


Government  agedcdfe^  afi^t^ese 
each  sector  pla)i  a«^^  su 
and  time  Vf  ramea  es^adbfllshed  .  by  t1 
meat  purchasing  po^^.^l'^'^o^^v^x.fr 
met^c  conversion.;  dfitJ  not/: perm i/t 
aid  conversion  by  askiagjr^pr^  ^^^^ 
Can  ad  a  the.  government,  ariljfcunce^ 
esl^bl xBffed  for  a  part4;c^ ar  Ife 
cpnstruction  industqpyf^panada 
nhsnt  contracts  wou 
ilied  in  tli^  plan, 
the  pr'oblem  •of  prod  ^ 
quested  ^  arid*  nobody  r  _ 

Other  foceign  governmeii^   ^ 

;;;qonversion  by  using  thJir \^^^hai4^ 


ion^;^^  r^taiiffWd^^ 
f  an  anc^^l      s  i^^^smc'e 
abn         befen  i- 


^  art ic  iipated  in 
-t^e  .pi  arined'  ac t  ion s 
by.  us  i ng  c%  hlfe  g  ov e r  n- 
"  ^)Kingj^;/^  early/ 
bme^t  f^Sf.^rjc  i«s 

atiorf^ 


In  the  United  StL^tes.^the  rae 
for-the^U.S.  Metric  Board -^t^^fe'tru 
purchasing  power  . 

Other  lessons 

«,  ■.  ■  ♦       ■  "  ' 

,      Other  lessons  or  experie 

are :  .      ..'  >  '.."''Vt^;.^  -  • 

■■  ..  ■  30-2^- 

"'  ■  , .    .■  '  ■  ' ■  ■  ■ 
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y.,^  ./^^^^^^    ^  ~THe  use>  Qf  sports- 'aha^w^^  forecasts ^en^»  excel- 


-  '^^-y-.^^^  should  be  kept        the  minimum 

'i^^^^^  public  to  become  familiar  with 

V    ^  '4^ardtQdn\^^  conversions ^  of 

products-  shdilid  be  mac3e..v^^ri.ev      practicable  to  obtain 
•    benefits.'  .  "  ■ 

CONCLUSIONS  :    ^  ^  *  ^  » 

The  United* Sta teg  a^/ a  Nation  has  a  larger  pppulatian^ 
economy,  and  Goveifhmelit  than  the  other  foreign  countries.  ^ 
However/*  it  can  Iparri  from  other  fofeign  nations'  experiences, 
gefflrally  and  iri'^each  particular  sector  if  it  is  to  be  pre- 
dominantly metricv  /     .  ^ 

Generally,- the  lessons  learned  and  the  current  position^ 
in  the  United 'States  is  as  follows: 


V.1 


-^A  clear  ,  and  firm  Government  commitment  to  convert  iS'^ 
^  necessary  to  achieve  a  successful  conversion.     The.,  . 

*  I     United  States  has  not  adopted  thijs  pol icy ,  and 

'     is  much  cq^nfusion  as  to\whether'^the  United  'l^a^^ 
committed  tb  ^a  me tria  America.  .  r'/*      '  '  , 

—A  Qen1^ii|j(tbddi  be,  established  early  ,  '  slnior  tly 

aftervaPP  made,  tq.^pl an  arid  co- 

ordina'^^the  corivei^sion  ^d  ^^^^^  sectors 
and  thW  piiblic*  of  ^ft-etri^^^^^  Metric  . 

-Board  had  not  become  fully  d|>^rational^ — over  2  years 
after  "the  passage  of  .thje^ 'ac^^j^.  thje  time  this><eport 
went  tp.print.  :    ■      W/V  ^  / 

— A  well-deveioped  plaa  mus^t^' be  prejpared  :^pd  e,^^^^^ 
V      implemented.     There  is  no  national  plaii^^' and^fe|iould  nffet 
.  *4p    be  under  the  current  law  and  ppl icy . Howevery'  there*^ 
som^  coordination,  being  done'by  the  American  National^/ 
■     .  Metric  Council,  though  most  of  it  is  very  preliminary . 

— s^'uccessf  ul  voluntary  conversion  most  eventually  'be-  - 
^  come  mandatory  through  laws  and  regulations,  etc.,  in 

^  order  that./the  metrication  program  can  be;  completed .  ^ 
Necessary  exreE^tions  should  be  permitted!.  ^The  act  did 
contain  and  the  U.S.  -Metric  Boat^  have  • 

'  any  compulsory  powers.  .Jf^^"  ' 
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f-An  overall. target  date  must  be  established  for  the 
r  CAun.tr_y_.by  .i£he_government-apj3-  specif  Ic  -targe  t-dates^^^^--- 
must  be  established  for  the  various  sectors  by  those 
affected.    The  United . States  does  not  have" an  overall 
target  date  for  coriversion. 

^-The -public  must  be.  adequately  informed  and  educated", 
and  responses  must  be  made  to.  consumer  concerns.  Con— . 
version  of  the  retail  sector,  is  the  most  difficult  and 
must  receive  special  attention.    These  ace  some  of  Jthe 
responsibilitiesiiof  the  U.S.  Metric  Board.         ,  I- 

—The  principle  of  letting  costs  lie  where  they  fall 
■   should  be  adopte'd  *f  at  all  possible.    All  the  foreign  • 
^countries  did  this,  although  a  few  made  some  excep-  ' 
tions.    The  1975  Act  does  not  provide  for  financial 
assistance  programs,  --il:: 

The  use  of  the  government's  purchasing  power  greatly 
facilitates  the  cpjiversion.     (Government,  should  be  ^  • 
careful,  that .  it -d^oes  not  pick  up  the  tab'  for  an  iriiA^ 
ordinate  amount  of  private  enterprise's  metr icatioil«^'' 
costs.)    Using  procurement  .by  the  Federal  GovernmeiifS^*'-*-:! 
as  a  means  to  effect  conversion  is  one  of' the  subjects^' 
mentioned  in  the  1975  Act  that  the:'U;S.  Metric  Board  o^U^ 
may  examine.  • 

^       ■  -  '  ' 

-The  conversion        certain  sectors,  such/as  weather  M 
porting,  dnd  sports  is  ^  excellent  means  of  dducaf 
the  public.    .The  National  Weather  Service  has  a  pi 
to__do  Dus^  this  regardless  of  the  qur^j^fiiaafcional 
policy.    Some"  sports',  notably  fiel^ 
sv^immmg,  are  using- the -metric  sfstBrnmrnff^^hrld 
records  ;^are  in  tlffk  metric  system,  Jbfi  ' 
essentially  in  the  'Olympics .    Und|rT ' 
national  policy,  it  would  seem  inapi^,- 
vert  . .weather  reporting  and"*  sports  mv'«ua»Tax*Qnm« 
purposes.*     .  >     ■     "  •    X  ^v^wt'^ff 


-Avd^^afMabeling  when^^^r  possible,  and  keep. the 
^time-^peXiod  of  dual  usage  to, a  minimum.     The^^^fc  Met- 
ricjlpa^Kcpuld  encourage  the  adoption  of  t«a.icy 
by  i|p,^e  that  decide  to  voluntarily  convertf-MSt^^ 
' w?ii&^4!;»'^ ^^PP'^^^'i^^^  ""^^"^  a  national  pPl&m  ^  - 


|f  firm  Government  Commitment. 

assist  firms  and  otheTbrganlzations^n  the  prep- 
^aration  of  materials  and  products  used  f^r  distribu-* 
tion^or  sold  to  the  public;  the  Metric  Commission 
Canada  established  the  capability  to  review  proposed 


mateirial  for*  accuracy  of and 

 pe' r m  i  t  te d  --t h  e-u  s  e-o  f-l  i  t S-LogoB.p rL-_  appx-O v_e  d_ma.t e  r_i  a  1 .  * 

This  assumes  the  public  that  the  metric  terminology 
is  accurate.     It  was  not  an  endorsement  of  the  prod-  . 
uct.     Consideration  should  be  given  to  es;tablishing 
a  similar  procedure  in  the  United  States;:^^ 

We  believe,  on  the  b^sis  of  the  conversion  lessons 
learned  from  the* foreign  Countries '  experience ,  that  if  the 
United  States  is  to  be  predominantly  metric,  the  Congip.ess 
should  amend  the  MetF4sC  Conversion  Act  of  1975  to  make  it  the 
national  policy  to  convert  to  the  metric  system  as.  the  pre- 
dominant system  of  weights  and  measures  within  a  certain  num- 
ber of  years.     Also,  thelu.S.  Metric  Eioard  should  accept  the- 
lessens  learned  by  the  oitler  countries.  '  4 
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METRICATION  SUMMARY 

The  United  States  is  moving  toward  adopting  the  metric 
system  of  measurement  Without  ai  clear  understanding  of  what 
i^ -involved  in  metrication,  and  whether  the  ascribed  benefits 
fcan  be  realistically  achieved.     The  issue  of  whether  the 
/United  States ^should  adopt  the  metric  system  has  not  been 
resolved.     The  public  is  not  yet  fully  awar6  of  the  personal 
impact  on  them^  and  the  business  community  in  general/  espec- 
ially small  biMJinesses  ^  does  not  realize  the  full  impact  on 
%heir  operations.-  v  '  ^  i  ^i  r 

The'  terlms  meter/  liter^  and  gram  are  appearing/  some- 
times alonefbut  often  with  their  "cousinS/"  the  foot/  quart/ 
and  otince.     The  latter  terms:  are  the  most  familiar  to  Ameri- 
cans an'd  are  part  of  what  is  commonly  referred  to  a?  the 
customary  system  of  weights, and  measures,.     Meter/  liter/  and 
gram  are  part  of  the  nietric  system.    When  you  hear  or  see  ^  ^ 
temperature  in  deqjpes ,CeisiuS/  it  is  also  part  of  the  metric 
system.    U:j||ig)f  the  metric  systen^^^       increasing /  but  the 
customary vjBya|em  is  by  fafezthe  most  predominant  in  the  United 
States.'         W'  >/.    .  ■■  fy 

^IniQsfe?  since'^its  inc^feiciav^       United.  States  has  con- 
sidje^'9 ^adopting  the  metric-'syste'm^^  i  form  or  another  as 

the  hational  measurement  system.     Its  use  was  officially  au- 
thorized over  lOG  year^  ago.    There  have  been  several  major 
moventents.^o  replace  the -customary  system  with  the  metric 
sys.te'm^  but  all  sucE  atfcejppts  .have  failed.    However/  the 
latest  ,e|tfort  which  began  more  than'  20  years  ago,  is  begin- 
ning to  hSsj/e  some  impact. 

^  Persons;  who  use-.  the  metiic,  system  seem  to  like  it  and 
have  few  pr^blWms  witK  itV^r^B^  is  much  mojtfi^|:han 

simplyr  leafrning  and  using,;  thib  ?metr  ic^^jBjptem.  Metrical^^^Sein- 
cludias  determining  the 'best  time  to  c?^^        in  order  jtici^^Mn*-^ 
imize  costs?  ^greeing^on  metric  sizes;  designing/  producing/ 
.and  build iiig  in  ketr ic  Hiriielte^  training  per sonnel  in  met- 

ric? obtaining  metric^ supplies;  changing  lawS/  regulations / 
ordinahces  and:  codes  to  accommodate  the  meitric  system;  in- 
forming customers-  about  metric  products;  .and  remaining  com- 
petitive in  the  marketplace. 

There  are  act^uTllV  two  types  of  ^cbn^iersion^/  hard  and  . 
soft.    Soft  comber sion  means  replacing  cqstomary  measurement 
uhfts  W/ith  equ^aient*^  metric  units  without .  any  changes  in 
the  size  of  prodttetS/^^  i^^^  or  structures .  ''^ne  quart  /  ^ 

for  instance/  becoihes^O. 95  liters.  Hard  conversion  means  a  * 
chahge  in  the  actual  dimensions  of  groduq-tS/  materials/  or  . 


structures  to  metric  d imensions— 1  quart  is  replaced  by  1  liter 

_ — ^  .wh.i.c.h_.is_„1.0.6-_quar-ts  Generally ^  -hard -conversion  resuk^ 

rounded  metric  numbers  which  are  easier  to  work  with. 

•  \     Converting  to  the  metric  system  would  eventually  mean 
thinking,  hearing,  and  seeing  distances  in  terms  of  meters, 

-volume  in  terms  of  liters^  weights  in  terms  of  grams^  and 
temperatures  in  Celsius.^'  lt  would  mean  new  sizes  for  scre^  • 
and  bolts,  new  distances  on  maps,  new  weights  on  scales,  new' 
speed  limits  on,  highways,  and  new  tools  to  repair  automobiles 
'  .and  other  products.     IC  would  also  mean  new.  sizes  for  bever- 
ages, food,  and  (Clothing;  .  new  recipes,  in  the  kitchen;  and 
revisions  in  educatienal  materials.    Of  course,  it  does  not 
.  mean  that  all  sizes,  distances,  and  ^eights  actually  would 
.  ,  ,r    ,,P"^"9er  although  a  grea t  many  would; .  but  the  terminology  and 
■  ••  ^;,liumbers  used  tf  express  them  would.     Metrication  would  probably 

•  be  a  combination  of  soft  and  hard  conversion.    The  change 
.:    :     wbuld  not  necessarily  be  sudden  and  complete. 

.  .  ■  •  ■      -  '  ^ 

_     A  change,,^tg.^^^^^^^^^^^^^  be  significant.  Met^ 

_    trication  wouI^^f-f^^trrAmeric^^^^^^  in  school,  -at  home, 

in  shopping,  and  in  their  leisure  activities.     Every  organ- 
.iza'tlon,  firm,  industry,  and  level  of  9.qve$rtiiient  woul^ 
Its  impact.     The  impact  could  surprise  many  ^mer icaps . 

'i:       ^  conversion  is;  to  take  place,  Americans  must  be  kept 

'         b«154SiS-'^h  °^  taking  place,  why  the  changel^are 

being^inai^%ho  benefits,  who  pays,  and  how  it  will  affect 
them.    We^have  looked  into  the  subject  of  metrication  to  pro- 
vide -the  Congress  ,  the  Administration,  the  Metric  Board, 
and  in  tQrn  all  Americans  with  a  better  understated ing  ofn 
these  and  the  other  issues  irivoiy^dV  " 

THE  METRIC>  DEBATE  .  ^  ^        :  '  ,  •  , 

"        "    -   ^!?®^issues  basicBlly  center  a^und  thl^S^  / 

Natioi^rh,-  ^he  ^l^te  . has  been  going  on  alTpost  since  the 
Nation  s  birth  v..  The  ansv/ers  are  complex  and  in  most  ca&es  . 
undeterminable,;.St  is^Very  ditfrtuiitb  det  . 
swers  for.:9^.^s^;le  firm,  let  al6h§  an  industry:    To-answer- "  ' ' 
the  question  ;;f§r  a  Nation  with  218  million  people  with  the  " 
largest  econ|jny  in.the  world',  'is  even  more  difllLlJ^Parti^'^ 
-       Trl^ll"^  pertinent  data.  Is^  unavailable.. ^fhe^?oUow?ng^^ 

- --  .are  the  generally  ascribed  advantages         d^sadv%tages r 

Ascribed  advantages  .•         "         °t      "fc."  /'^ 

The.ascribed  advantagesvfrequ.ently  at€»u^^^      to  metric 
,     •  conversion/  generally  relate  ^  on^s.  or  mare  ^%he  foJlowiS^? 
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— The  metric  system  is  a  better  measurement  system.. 


T-The  United  States  would  join  the  rest  of  the  worl^ 
in  a  commoa  measurement 'language •  -  , 

— Cdrtversion  would^  help  improve  or  maintain  the  U.S. 
for^eign  trade  position. 

— ^The  ^process  of  converting  would  provide  OfJoortunities 
for  worthwhile  changes. 

■  ' "  •  .■  '  '  ■      ,  '■'^ 

.  ./  — -Conversion  would  stimulate  the  economy.  • 

— Conversion  is  inevitable  and  would  dost  mO^^r^^^^ 
Ascribed  disadvantages  S^^^  ^ 

The  ascribed  disadvantages  frequently  attributed  to  met- 
ric conversion  jienerally  relate  to  one  or  more  of  the^follow- 
ing'. 

—The  customary  system  is  a  better  ni^asuremf nt  system. 
^-Conversion  would  be  enormously  expensive . 
— Converlion  would  cause  9onfusicrn, 
V    ,         '  -^Conversio^n  would  hurt  the  U'.S,  economy.  ■ 

■      .o^^-...'      ■  ■       •       ^;•-.^^><'.^  ■  .-V  ^'  '  ■'  ■ 

.-^-There  is  no  need*  to  convert  to  the  metric  system. 

t  ■  ■  ,       •    . ,  ■  ■  ' .        ■       ^  ■  . 

:     NATIONAL  BUREAU  OF  STANDARDS  METRIC  STUDY  .'  „ 

*  ..  After  10' years  of  similar  bills  being  considered  in  the. 

;      Congress>:  tl^  Metric^^tudy  Act  (Eublic  Law  90-472 )  became^ 
law  in  A|lfc[ust  1968.     The  act  called  upon  the  Secretary" 
Cpmmerce'to  V 

•  '  r\  :         -■'^v-  -:^-'- . 

--determine.  M    impact /on  the  United  States  of.^ithe'  in- 
creasing use  of.,  the  metr  ic  system;  - 

.  : 

•  --consider  the  desirability,  and  practicability  of  in- 
greasing  its  use  in  the  United  States; 

— TStudy  the  feasibility  of  retaining  and  promoting  engi-. 
neering  standard's  on  the  basis  of  the'  customarjjsS system; 


— ^exaimfhg^  the  effects  on  inte,rnational  tradqp  foreign 
relatiojis  r  nat^pnal  security/ and  also  the  practicfal 
difficulties  p;i.grec*rt:er  use  of'the  metr  ic  system;  and 


— evaluate  the  costs  and  benefits  of  alternative  courses 
 of 'action  that  the  United  States  might  take  .   


-^As  ^the  NBS  . metric  study  progressed /  the  study  group  con- 
f  eluded  tJiat-.^^^^    United  States.  is..a*re'ady  increasing  itife  use  &f 

f,  '-        l^-^  or  later  the  United  States 

'  .^will  probably  become -predominantly  metric.     Thus>  the  study's 
thrust  changed  from  whether  the  United  States -should 
i:     -^^''c  system  to  how — planned  or  unplanned. 


4- 


In  July^l971  the  Secretarv  of  Commence  issued  his  report, 
,  "A  METRIQ,.AMEI![ICA,  A.-D€^ision  Whose  Time  Come."     The  re- 

port stated  that  eventually  the  United  States  will  join  the 
rest"  of  the  world  in  usiiig  the  metric  systenf%s-".the  predomi- 
nant common  language  of  measurement.     The  basis  for  this  con-^ 
elusion  was  that  the  United  States  is  already  metric  in  some 
respects,  that  itMs  becoming  more  so,  and  that  the  great 
majority  of  businessmen,  educators,  and  other  informed  par^, 
ticipants  in  the  study  reported  that  the  increased  "bse  of  the 
metric  system  is  in  the  best  interest  of  the  Nation.  The 
specific  recommendations  in  the  report  were: 

—The  United  States  sl^ould  change  to  the  international 
metric  system  deliberatety  and  carefully,  through  a 
coprdirtated  national  program. 

— The  Cohgress  should  establish  a  central  coord i|ia ting 
-    bodS^  to  guide  the. change. 

—Detailed  'conversion  plans,  and  tiitve^tables  shoial^  be- 
warked^pufe  by  the  sector  s*  themselves  within  tfhis 
framewfrk.  ^  p, 

;     -tEJarly  jvriority  should  be  ^ven  to  educatiiig  .school- . 
children  and  the  public  at  >large  to  think  i^^ 
terms . 


--J.mmediate  1^  be'  taken  by  :thie  jCongress  to  ■ 

.     foster  uVs^^^rticipatipn  in  international  standards 

activities^:.^^5^^^^^^  .:.>'. 

r.-Any  conversion  costs  should  "lie. whe^"^'^^      fall.".  • 

—The' Congress,  should  establish  a  lO-year  time  frame 
-^i^for  the  United  States,  to  bec^5»|||pi;^ominari 


--There  should  be  .^f  irm  govd|^  to  cc^- 

The  report's  rtcpmmend^^^^^  the  metric 

ttfuestion.     Bills  to' implemeivt  the  r eeommliidations  were  debated 
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.   ii),  the  Congress  for  the  ndict  several^^tTarsi  no<te  were  passed. 
Although  thejadvantages  and  disadvantages  of  metric  conver-  -Jj-i^:'^:/'. 
sion~ifor  the  United  States  were  stilT  an  issue/  a  major  a^^^J^^iSC^  ^'^^ 
of  controversy  was  the  impartiality,  and  completeness  of  thevv, 
NBS  metrivC  study.     The  critics^  which  included  former  member'%^^^^ 
of  the  "Study*  group  and  *^its  advisory  panel  s  contended  that        -'^^H^n^'' > 
NBS  was  biased  in  favor. of  conversion  while  performing  the 
study  and  reporting  the  <fesults.     The.  critics  did  not  believe 
'     that  the  study .adequately  addressed  the  costs  and  benefits 
of  converting. 

WHAT  I&  THE  NATIONAL  POLICY? 

•  Many  people  and ' organizations  believe  a  decision, has  * 
already  been  made  to  adopt  the  metric  system  in  the. United    '  ' 
States.     Passage  of  the  Metric  Conversion  Act  of  1975^  with  .vi 
•its  major  provision,  of  establishing  a  U.S.  Metric  Bo^d>  is 
cited  by  many  as  being  the  official  national  commitment^  , 
'Just  the  name  of  the  act  connotes  conversiojp.     The  number  of  | 
•firms  converting  is  pointed  to  as  evidence  of  the  trend  to-  . 
ward  the  metric  system/  although ''out  work'  showed  this  activity 
appeals  not  to  be  as  significant  as  is  generally  believed. 
Despite  opinions  and  statements  to  the  contrary^  it  is  not 
the  United  States'  policy  to  convert  to  the  metric  systemT 

-Metric  ccflfl>/ersion  legislation  was  passed  in  the  %enate 
in *1972  providing  for  a  predominantly  metric-America  within  a 
10--year  fper  j.od .     But  when  introduced  in  the  House/  no  action, 
^Was  taken.     In  t.he  ^f ollowing  yearS/  various  unsuccessful  leg-^^*  ^' 
islative 'proposals  were  discussed .     Further  progress  was  not 
<w     made  until  1975  when  the  provisions  for  a  predominantly  metrsic  \  , 
America  within  10  years  was  dropped.        •»     -  '     •  |j| 

On,  December  23 #|^l;;S|^]|i^        Metr  ic  ConyerSioIn  Act  of  1975 
was  enacted  declar iog!^tii:e^         >  -  t.,' 

.    t«*  *-*  the  policy  %f  the  Unite'd  States  .shall  be  ;. 
>  to-  coordinate  and  j^lan  the  increasing  use  Qf  \the 

metr^ic  system  in  ;!^e^^^^  and^  to  estab-  . 

.  ^lish  a  United  Sta^e^vlMetric  Board 

•    tHe  volurttat^*^  sys^fem."   ,  • 

.TJKe  act  does  not  provide  a  national  |Mmmitment  to  convert  to  *^ 
th^"-  metric  system.  It  does*  not  stipu^te  whether  the  cdstom-  , 
ary  or  metric  system  should  be  the  predominant  measurement 

.  system  for  use'  in  the  United  States.  .^Thie  act  and  its  le^gis- 
lative  hvi'Story  show  the .  national/^olicy  is  hot  to  pref ej:^'  one > 
system  over  the '^ther  blit  to^firovide  for  eith^gr  to  be  predom- 

^Inant  on  the  basis  of  the  voluntary  actions  of  those  affected. 
Thus7"""a""nTn]on^^^ 
metric  system.  ■  -  ^-^'IM' 
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The  Metric  Board's  responsibility  under  the  act  is  to  ' 

revise  and  carry_out^a^  broad  program  of  planning,  cnnrdrna-  

tion,  and.  public  education^v;  cons i;5 tent  with  other  national, 
policy  a;id  interests,,  with-'the  aim  of  implementing  the. policy 
set  forth  in  the  act.     It  is  to  serve  as  a  focal  point  for 
voluntary  conv.ersions  to  the  metr,ic.  system.     T.he  Board'. Is 
not  to  a^vocafce  metrication  but  is  to  assist  various  sectors 
when-f  and  if,  they  choose  to  convert?    At  the  time  this  rB- 
port  went  to -prints  the  Board  had  not  become  fully  operatiotial . 
All  l/-members  of  the' Bowiird  were  ^nominated  by  the  President 

• ''fftTo*'®'^®  confirmed  by  the;  Senate  during  the  first  half  of 

.  :  1978.     Several  Board  meetings  have  been  held. 

--  -^^^^  is  not  generally  und&^6tS\  ':  ji^^t 

80  petcent  .Of  sm^ll  businesses  and  the  .gener^Jii&iM.d^-^w^^^  con- 
.^^cted  either  did  not  know  what  the  national '  Joliiy'  is  Or 
t^lnk  conversion  is  mandatory.     However,  about'70  percent 
,of  the  largest, businesses  did  know  that  the  national  policy 
IS  one  of  voluntary  conversion;     There  have  been  numerous 
misstatements  made  throughout  the  country  not  only  about  the 
poliq.y.but  about  the  various  a.Spect^  of  metrication  itself. 
Actions  by  a  number  of  individuals  and  organizations,  includ- 
mg  some  multinational  firms  and  agencies  of  the  Federal  Gov-  ^ 
ernment,  give  the  impression  of  a  national,  commitment  to  a 
u^^^^fu    f/^*r^V.  '^he  metric  system  is  being  taught  ih  at  least 
?K      ^5?.^^^^?-^  school  district's.    When  parents'  learn  about, 
the  additio,pal  emphasis  on  teaching  their  children  the  metric 
system,  in  school,  a  natural  tendency  is  to  believe  that  th'e 
Nation  is,.4j6rj#er ting.  .  ^, 

is^^6nversion  voluntary  or  mandatory? 

.  Under  the  present  national  policy,  conversion  to  the    "  ' 

Jor'^K^ri  "^"^  '  V^fu''^  "voluntary"-those  involved  can  decide 

ifg/  themaelve.s  whether  or  not  to  convert.-    In  other  countries 
th^t  are  dortvertmg,  "voluntary"  means  that  fihe  various  sectors 
voluntarily  agree  on  how^qd  whfe,/ to  ^convert  within  ^Ke  .lyer^^^ 

commitment  to  convert  to  the  pre^  ' 

^rJor^i=^^.^^°^^  '^^^^'^         "'^^•^^^  system  during  a  spedifi?  ^ 

■  period  of  time,  usually  within  10  years  or ' less  I  . -In  other 
countries  voluntary ' was  not-  a  dioice  of  whether  to  convert 
or  npt,  as  It.  IS  in  the.  United-  states.  - 

In  the  absence  of  a  national  policy  favoring  either  sys- 

important  who  makes  the' voluntary'  de-      ■  ' 
each  sector.     Realistically,  hoSeve?;  ?Jl5?tary 
.does  not  mean  that  each  person  can  make  an^'lndividual  deter-"* 
mination.  I  Generally  the  large  and  Influential  .organi^etlons,  ♦ 
both  public  and  prAvate, .  are,  making-^or -are  tfelpiag  to.  make  the  v. 
decisions.    A  manufacturer  may  decide  to  convert/and  this  ' 
;  /  0     .      :  ■  ,  '  ,    '  ;  ;      ■  /  .  *   ;  <     ■     '  '       "  /. 
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voluntary  decision  may  result  in^^foirced  or  mandatory  conver-  / 
siqns  by  others,  such  as  "customers' and  suppliers.     A  customer/ 
may/choose  to  buy  br  not  buy  a  metric  product,  but  only  if  / 
ig^are  that  the  jproduct^.is  metric  ^nd  that  a  competitive  non-^ 
f  metric-product  Is  available.       .     .  .     ^  ^  / 

The  voluntary  aspect  is  particiilarly  important  when  a/ 
»    Federal,.  State,  or  local  governm^ent  agency  voluntarily  takes 
or  proposes  metri<r  conversion  actions  which  change  the  mea- 
surement system  used  by  large  portions  of  the'':igeneral  public. 
Thus, -.a  voluntary  decision  by  government,  in  effect,  becomes* 
mandatory  on  the.  generaJL  public.     For  instance,  the  highway 
sign  conversion  plan  proposed  in  1977  showed  that  the. Federal 
Highway  Adminii^.ration  ".voluntarily "  decided  that  all  road 
signs  would  ba^^etric.     Such  a  decision,  however,  would  make 
it  '^mandatory^'  on  SJ:ates,  localities,  motorists,  and  others. 
After  receiving  national  attention,  the  plan  was  rescinded 
basically  because  of  congressional  and  public  outcry.     It  is 
questionable  whether  the  Federal  Highway  Administration  haa 
the  authority  to  require  such  a  sweeping  change  which  would 
cost  millions  of  dollars  and  result. in  no  apparen,^  benefits. 

The  decisions  by  some  giant  multinational  firms  to  con- 
vert have  an  impact  or  ripple  effect  on  their  suppliers  be- 
ca\ase  of  the  multinationals'  orders  for  metric  items,  prod- 
udts,  or  supplies.     The  suppliers ,  unless  they  ca^forego 
continued  business  with  these  firrfis,  will  have  to  produce 
metric  products  and  may  eventually  convert  their  entire  oper- 
ations to  metric.     This  is  happening  today  i4i  the  automobile 
industry  where  the  suppliers  are  ;fillinc(  metric  orders  from 
the  automobile  manufacturers.    Whether  the/suppliers  will  com- 
pletely convert  their  operations  will  only  be  known  over  a 
period  of  time,  but  it  is  certain  that  at'  least  some  of  their 
, operations  will  be  converted.     It  must  be  kept  in  mind  that  of 
/those  giant  multinationals  that  decided  to  convert,  most  made 
their  decision  when  it  appeared  that  national  legislation  would 
be  passed  providing  for  a  predominantly  metric  America  within 
10  years. ' 

¥  . 

Many  think  conversion  is  mandatory,  especially  small 
businesses  and  the  general  public,.  /Responses  to  our  ques- 
tionnaires showed  that  42  percent  o'f  the  small  businesses, 
and  23  percent  of  the  people  contacted  in  a  public  opinion 
poll  conducted  for  us  believed  conversion  to  the  metric  sys- 
tem is  mandatory.     In  fact,  less/than  20  percent  know  what 
, the* national  policy  is.  - 

Actions  by  Federal  agencies ,  multinational  firms,  educa- 
tors, and  others  aided  by"  a  general  feeling  of  inevitability 
and  misstatements  about  metribation  throughout  the  country 
tend  to  forge  a  metric  policy  for  the  entire  Natio^.  A 

V  ■ 


Ffi^"^^"   ?  convert  to  the  onetric  -system  should  be  made  bv  the 
representatives  Of  the  people-the  Congress.'  It  appears  to 
!?!;^^^  the  present  policy  and  the  current  trend  of 

nlnM^'  1^^-""'^^^.^^^^^^  ^^^^  eventually  become  a  predomi- 
nantly  metric  country.  ^ 

-context''^fl?LS?='h^  b^^"  ^misinterpreted  and  wit'hin't^his 

context  attempts  have,  been  made  to  convert  to  the  metric 

hI^^h?;         ""  -^  ^^""^        ^  minimum,  before  voluntarily 

deciding^to  convert,  there' should  be  un<-aLi±y 

•i     3  clear  understanding  of  the  policy, 

■  \    ■  '  ■  '         ''■  ' 

—knowledge  of  the  costs  and  benefits  involved,  " 

--an  assessment  of  the 'impact  on  the  sector  involved 
and  any  related  sectors,  and 

—a  determination  of.  the  impact  on  consumers. 

?nni^^=^""?^^  1"°  ^•^bitrarily  increase  metrication  activity 
couia  seriously  undermine  existing  policy  and  lead  to  un- 
necessary metrication.     Due  care,  therefore,  mult  be  exSr-  " 
cised  m  carrying  out  the  policy. 

THE  INEVITABILITY  SYNDROME 

^nH  oor,  =  f-'°''J-^  °^  the  large  and  small  businesses  and  buildinq 
and _ construction  associations  responding  to  our  questionnaires 

•theirfnSn"r-'^"\'?  ""^^''^  system'is  ine^ i?a^lf  f or 

^itll  ^.f"-^';.^-  ^  majority  of  State  governments  be- 

lieve metrication^  Inevitable  for  themselves.     These  be- 
liefs, as  much  as         perceived  benef-it,  have  been  a  princi- 
pal impetus -for  conversion  activity  in  the  United  States  ' 
Conversion  may  well  beceme  inevitable  because  people  Jhink 
It's  mevitc^ble-a  sel#-f ul filling."  prophecy.  •  ^ 

•     "^f^w-v.^^  factors  a.pd  beliefs  have  .Contributed  to  this 
inevit;,abirity  syndrome:  y 

'-    •     .  ■    :  y  ■ 

—Passage  of  the  Metrid  Conversion  Act  of  1975  and  its 
-major  provisioh'-f  or  a  U.  S  .  Metr  ic' Board .     Just  the  ' 
name  o'f-the  act  connotes  conversion. 

—The  United  States  is  the  only  major  natj^on  not  o«nver-^ 
ted  or  committed  to  using  the  metric  system. 

'      ""ppHir^^  taken  by  some  Federal  agencies,  such  as  the 

Federal  Highway  Administration  which  attempted  to  re- 
quire conversion  of  highway  signs;  the  National  Weather 
Service  plan  to  use  the  metric  system  for  weather  ' 
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^     repor^ting;  and  the  suggestion'  by  the  Department  of 
Agriculture  to  convert  meat  and  poultry  labels. 

—The  decision  to  convert  by  some  of  the  "giants"  of  in- 
dustry and  the  effect  on  customers  and  suppliers.     o  ; 

.  '  •» 

^~The  1971  NBS  report  which  stated  that  there  was  no 
question  that  thia.'lfnifced  ^States  should  convert  within 
a  lO-year  period. 


"1  -"^ '■ 

' — Proposed  legig-latipri  in  the  early 'ISTOs  which  called* 

for  ^  predojniria'ntly  metric  Aiperica  within  10  years. 

--Publicity  about  metric  projects^  and  activities  and  ^ 
the*  distribution  of  metric  info^rmation  and  charts. 

--Th(gvincrease  'in  metric  instruc/tion  in  school  programs 
'    throughout  the  country  with  many  setting  target  dates — ^ 
1980  for '13  States — ^when  thei/r  school  systems  are  to 
be  teaching  the  metric  system  as  the  predominant  sys- 
.  "tem.  /  ■■ 

— Federal  grants  for  metric  education. 

--Activities  of  the  American  /National  Metric  Council 
established  iri  1973  by  the/American  National  Standards 
Institute  to  coordinate  metrication  for  industry.,  . 

%  .  -  ■      ■     .    /       '        ,    -  .  ' 

Action  ,should  be  taken  to  /insure  that  metr  ication  does 
not  occur  merely  because  it  is^  thought  to  be  inevitable^/  which 
is  appai;entj.y  whatt  is  taking  ^place  today.     The  national^  policy^ 
as  establ4j5hed^  by  the  Congress ^  is  that  conversion  is  volun- 
tary.    Bus:ine^-ses  or  other  entities  generally  should  convert 
if  it  is  tn-^iieir  best  interests  to  do  so  or  they  may  continue 
to  use"  the^^cufitomary  system/  and  should  not  embark  uoon  a 
course,  of .-Gonxersioh  merely  for  the  sake  of  conversion. 

SOPPdRT/OPPQSITtEON  AND  0/^ERALL  - 

ADVANTAGES/PISADVANTAGES     ^  .  ' 

Responses  to  our  c/uestionnaires  showed  that  the  strongest 
support  for  converting  to  the  metric  system  came  from  State 
education  officials^  State  government  of f icials ^  and  the  For- 
tune 500  induj^trial 'companies.     Building  an;3  construction  as- 
sociations supported  conversion  but  not  a^l^idely  as*tl;ie 
above  groups.     Small  businesses 'were  divided  with  slightly 
more  being  opposed  to  metrication  than  supporting  it.  The 
public  opinion  poll  showed  most  people  in  opposition  to 
metr icationp  ' 


.   The  respondents'  support  for  conversion  i«s  not  based 
entirely  on  the  belief  that  they  wili  .gain  some  advantage 
from  cpnv^rtmg.     More  -supported  conversion  than  saw  advan- 
tages for  themselves.'  In  fact,  large  businesses  wer?  divided 
on  whether  advantages  outweigh  disadvantages  for  their  firms  ■ 
(slightly  more  saw  it  as-an  advantage ).     The  reaction  of 
small  businesses  was  more  pronounced  in  that  more  believed 
the  disadvantages  outweighed  the  advantages  for  their  firms. 

However,  when  asked  about  the  advantages  and  di'sadvan- 
t'^^t  United  States  overall,  both  groups  significantly 

Shifted  to  a  mdre  positive  opinion  on  advantages.    A  majority 
of  the  large  businesses  believed  the  advantages  to  be  greater 
than  the  disadvantages,  and  more  of  the  small  business  respond- 
ents  believed  conversion  would  be  advantageous  than  disadvan- 
tageous.     '  ■   '  ^ 

Thus  the  question  arises  as  to  just  who  benefits  to  make 
It  worthwhile  for  the  United  States  as  a  Nation  to  convert 
to  the  metric  system.  " 

GOVERNMENT         ■      .  '   •  . 

^M^S  o^erall^metrication  policy  or  plan  has  been  developed  i 
to  guide  Federal  agencies.     Many  agencies  have  or  are  developing 
a  policy  and  a  number  have  or  are  developing  specific  plans 
to  go  metric.     Generally,  the  agencies  have  a  |d1 icy  of  fol- 
lowing industry's  lead  and  coordinating  their  efforts.  Hdw- 

feio^'  fhaV?-"'''^/.  ^"^''        ^''^  Federal  Highway  Administira- 
-tion,  th^  National  Weather .Service ,  and  the  Department  of ' 

h^nr!;  ^""^  ^.^^  proceeding  on  their  own  and  appear  to 

be  propelling  metrication.     Such  actions' give  rise  to  impres- 
ts'Slrceht  Government  is  mandltiNng  ^nve?s  Sn  af 
23  percent  of .  the  persons  interviewed  in  a  p^lic  opinion  poll 

spSnSi^f  1-^°'  and  .42  percent  of  the  small^bulinesses  re- 

spc^dmg  to  our  questionnaires,  believe. 

■n««H  ^-^  overall  metrication  activities  of  Federal  agencies  ' 
^hkes  a'pon^?^i-f;^  coordinatfon  to  ensure  that-  the  Government 
tafces  a  consistent  approach  to  metrication, and  that  Federal 

t?^r;'^^fH  "•'.^^^^^^^"^^^^i^"  activities  to  occur,  con-  - 
trary  to  the  mtent'of  the  Metric  Conversion  Act  of  1975?  . 

^    Other  countries  with  a  Government  commitment  to  conver-t 

cess      Jhir?rpSr^-'^?^"?  P?^^^  the  conversion  pro- 

=        •  u  particularly  trUe  in  , what  we  identified  as  ■' 

a    chicken  and  egg  syndrome"  that  occurs. when  manuf altullrs" 

?n  mpJrJ'"^  5°  P'?^"^^  ^"  '"^t^^^'  their  customers  ord^t-' 

in  metric  and  customers  are  willing  to  buy  in  metric  once 

the  manufacturers  are  producing  in  metric.     Government        .  ' 
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purchasing  powers  could  be  used  to  breach  this  log  jam  by 
ordering  in  metric  on  a  sector  by  sector  basis  once  a  commit- 
ment to  convert  is  made  as  was  done  in  Canada. 

There, has  been  some  discussion  of  the  use  of  the  metric 
system  as  a  means  to  achiieve  standard ization  in  N'ATO.  The 
problems  of  standardization  within  NATO  are  the  result  of  a 
multiplicity  of  research^  developjnent ^  and  production  problems 
of  the  member  countries.     It  is  generally  acknowledged  that 
political/  economiCf  and  social  conditions  often  take  prior- 
ity over  standardization  efforts.     However ^  standardization  ' 
of  NATO*s  weapons  is  a  very  important  objective.  Nonmilitary 
factors^  such  as  inflation /  unemployment r  balance  of  payments, 
and  the  maintenance  of  a  strong  industrial  capability  must 
be  considered.     Thus,  in  our  opinion,  even  if  the  world  was 
metric  today,  NATO  wauld  still  have  its  standardization  prob-  . 
lems. 

U.S.  Me.tr ic  Board  '  . 

All  17  members  of  the  Board  were  nominated  by  the  Presi- 
dent and  were  confirmed  by  the  Senate  during  the  first  half^ 
of  1978.     Although  the  Board  has  met.  It  had  not  really  become 
f uil^^_operational  at  the  time  this  report  went,  to  print. 

The  duties  of  the  Metric  Board  put  it  in/the  position  o^ 
a  central  planner  and  coordinator.     The  Bo^rd  should  not  place 
itself  in  a  position  where  it  is  petceiyed  to  be|an  advocate 
or  opponent  of  metrication.  .  The:  intent'  of  the  Metric  Conver- 
sion Act  of  197^  is  that  the  Board  is  to  be  neutral. 

^rhe  consensus  of  respondents  to'  our  questionnaires  was. 
that  the  principal  role  of  the  Federal  Government  would  be  to 
counsel  and  advise  interested  parties  on  metr ication  and  co- 
ordinate metrication  activities.     More  resporidients  belie^ved 
that  target  dates  should  be  established  by  the  '^U.S.  Metric 
Board  in  consultation  with  industry  than' by  any  other  gr^up. 
That  is,  the  respondents  believed  they  should  have  a  say'  in  the 
target  dates.         .     .  s 

We  agree  that  specific  target  dates  for  each  sector  that 
voluntarily  decides  to  convert  are  needed.     All  affected 'par-  ^ 
ties ^including  consumers,  should  be  involved  in  making  the 
basic  decision  to  convert  6r  not.^    They  also  should  be  in- 
volved in  developing  a  plan  and  setting  target  dates.  The 
decision  that  a  sector  has  voluntarily  decided  to  convert 
along  with  the  rationale  should ^be  made  public.     Publ ic  .hear- ' 
ings  which  are  authorized'  under  the  Metric  Conversion  Act  of, 
1975  should  be  held  for  those  conversion  plans  that  affect 
the  general  publifc.  ^ 


Conversions  have  occurred  without  a  Metric  Board.  \ 
F£>r  example,  even  .before  the  NBS  study,  the  pharmaceutical 
industry  basically  converted  to  the  metric  system  in  some  of 
Its  internal  operations.     The  automobile  industry  is  pro- 
ceeding,with  metric  conversion  without  the  involvement  of  the 
U.S.  Metric  Board,    ^he  wine  and  distilled  spirits  industry  . 
■  i^'«®*'ise  has  planned  and  coordinated  its  conversion  without 
the  Metric  Board. 

Some  aspects  o'f  these  conversions  have  not  benefited 
everyone  as  mucH  as  possible,  but  without  compulsory  powers 
the  Metric  Board  might  not  have  been  able  to  solve  these 
problems.     The  Board  was  not  provided  any  such  powers. 

States 

State  governments  generally  adopted  a  wait-and-see  atti- 
tude about  converting,  although  many  support  conversion.  In 
discussions  with  State  officials,  we  found  little  agreement, 
even  among 'departments  within  States,  about  when,  where,  and 
how  conversion  should  take  place  within  State  governments. 

Most  States  believe  that  their  metrication  efforts  would 
be  facilitated  if  the  U.S.  Government  would  establish  target 
dates  -for  voluntary  conversion,  provide  financial  and  techni- 
cal assistance  to  States,  change  all  Federal  laws  that  specify 
use  of  the- customary  system,  and  develop  a  national  metrica- 
tion plan.    , Slightly  more  than  50  percent  of  the  States  also 
believe  that  making  conversion  mandatory  with  established 
deadlines  would  help  States  convert.  "         !  ■ 

•vie  identified  five  States  which  had  passed  legislatio.ih 
proipoting  metrication.     A  few  others  have  proposed  metric' 
legislation  but  it  had  not  been  passed.     Most  of  the  States, 
however,  had  not^seen  fit  to'  introduce  or  amend  laws  to  sup'- 
port  conversion.  H 

Metric  conversion  is  seen  by  many  State  governments' ks 
a  noncrisis-oriented,  expensive  activity  with  very  few  near- 
term  benefits.     They  also  question  the  wisdom  of  proceeding.  • 
into  conversion  out  of  phase  with  other  States,  thereby  \- 
creating,  a  confusing  and  possibly  dangerous  environment  for 
in-terstate  travelers  and  those  engaged  in  interstate  commerce. 
States  fear  becoming  a  "metric  island"  among  other  nonmetric 
neighboring  States. 

Any  Federal  metric  activity  should  be  coordinated  with 
thjs  States •  -  *  . 
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.  Education 

The  6ffice  of  Education ;  Department  of  Healthy  Education^* 
and  Welfare f  has  been  involved  in  metric  education  since  1972. 
Programs  funded  by  the  Office  of  Education  have  been  designed 
to  develop  metric  educati'on  -instri5,ctibnal  materials  in  voca- 
tional /  technical  ^  and  adult  education  and  teacher  training 
materials  for  people  with  sight  handicaps f  reading  dafficul- 
tieSf  and  other  learning  defrciencies .  • 

•Other  funded  programs  were  directed  toward  developing 
working  models  which/States  and  territories  could  use  in  .  . 
the  transition,  to  metric  education  and  planning  how  the 
Nation's  educational  institutions  can  best  prepare. Ameri- 
cans to  undes^tand  arid^use  jnexr icsr.     Those  programs  were  ^ 
supporti^d  by  the  Off^^^|^%|»^  through  funds  not 

specifically  app^c5f)Jciafc^^^^i^^  education^ — elementary^ 
technical/  adult./  ^T)j^M)^dlea^^  Legislation  passed 

in  August  il974/  hoW^veTVi^^peciflcall^  for  metric 

education  grantJ??is^^  years'1976/  1977^  and  1978. 

A  total  of  $6.3.  m^^^  appropria..ted  for  this  grant 

program:     It^^^^^ac^^^  before  additional  funds  for 

metric  eduqatao^n;  kr^e.  considered  f  the  education  effort 
should  be;;^e^mined  j^nd  put  ^^^^.^^        phase  with  whatever 
metricatioriiplansr  and  effort's  exist  in  industry^  Govern- 
ment ^  recreati'on;  .ttifefcha^nd ising /  and  other  sectors. 
...    _         ■  /      ■  ,  ' 

.^ucptors  seated  that^he  metric  system  is  easier  to 
"learn  and  tieach  and  resorts  in  fewer  errors.     It  has  been 
state^d  that  teachers  w6uld  have  more  time  for  other 
ed'ucatipn&l  ef f ort^lbecause  metrics  can  be  learned  more 
gui-ckiyV^but  we  diSPnot  find  a  consensus  on  this. 

'^^rjj^'the  schools  the  trend  is  toward  metrics  as  children 
ate  be^g  taught  the  metric  system  throughout  the  Nation. 
All  State  education  agencies  supported  metrication.     In  fact^ 
13  States, had  set  1980  as  the  target  year  for  the  school  sys- 
tems iA  tlioBe  States  to  be  teaching  predominantly  in  the  met- 
ixic  sys-tem.     However  ^  this  trend  may  be  harmful  because  such 
dates  had  not  been  coordinated  with  any  other  conversion  ac- 
tivity in  our  economy  or  society  or  with  an  anticipated  need. 
Thus^  there  may  be  a  gene-ration  of  children  who  were  primarily 
educated  in  metric  trying  to  function  in  the  customary  system 
in  the  United  States.  '        ^  \- 

The.  question  therefore  arises  as  to  how  njuch  each  school 
system  should  teach  and  when.     It  is  obvious  that  some  met- 
ric education  is  advisable.     State  education  agencies'  views 
differed  on  how  long  a  period  of  dual  measurement  capability 
would  ybe  needed  by  students.     Depending  on  the  long-range 
metrication  timetable  of  some  industries  and  the  possibility 
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that  some  segments  of  the  economy  , would  not  convert  at  all 
under  ^  voluntary  policy,  It  is  likely  that  the  customary 
system  would, need  to  be  taught  along  with  the  metric  system. 
What  IS  used  predominantly  in  the  community  should  be  the 
■predominant  system  taught  in  the  schools.'    Our  educational 
•system  needs  guidance  on  the  national  policy  and  its  imnle- 
mentatibn.  ' 

Legal  implications 

Metr-ication  would  require  reviewing  laws,  regulations," 
ordinances,  and  codes  at  all  levels  of  Government  to  see 
wl^ether  there  are  measurement-sensitive  provisions  that  would 
need  to  be  changed.     Thi's  would  be  an  enormous  undertaking. 
Under  the  present'  national  policy  where  there  is  no  commit- 
ment to  convert,  it  would  be  even  more  difficult. 

It  could  be  viewed  as  an  opportunity  to  make  improvements 
and  eliminate  those  laws , ^regulations ,  ordinances,  and  codes 
which  are  obsolete  or  unneeded,  but  metrication  is  not  neces- 
sary to  mSke  such  changes.     The  process  would  entail  the  ex- 
,  penditure  of  a  considerable  amount  of  time  and  money,  and 
much  confusion  would  result  if  some  legal  provisions  were 
converted  and  others  were  not. 

Various  officials  .in  the  private  sector  have  been  con- 
cerned that  jointly  planned  metrication  activities  could 
subject  participants  to  law  suits  under  the  Sherman  Anti- 
Trust  Act.     The  Department  of  Justice  has  provided  guidance 
on  steps  industries  can  follow  when  carrying  out  their-  met- 
ricati-^n  activities^  ^ 

BENEFITS  '  -  ' 

Ascribed  benefits  of  metrication  are  not  as  closely  re- 
lated to  metrication  as  they  are  claimed  to  be.     Most  are 
goals  which  have' previously  existed  and  have  been  achieved  to 
varying  degrees  uTider  the  current  system.     Proponents  view  ' 
metrication  as.^the  vehicle  to  achieve  them  { to  a  greater 
degree). It  is  doubtful  that  many  of  these  benefits  would  be 
achieved,  through  metrication  without  incurring  costs  which 
would  partially  or  wholly  offset  or  even"  exceed  the  value  of 
the  benefits.     Also ,.  certain  benefits,  such  as,  increased 
standardization  and  rationalization  of  consumer  products, 
might  be  unattainable  without  the  imposition  of  Government 
laws  and  regulations.  - 

The  often  ascribed  benefit  that  the  metric  system  is 
easier  to  use  and  results  in  fewer  errors  is  generally  but 
not  universally  accepted.     There  was  some  disagreement  from 
small  businesses.     The  value  of  such  a  benefit  cannot  be 
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determined^  but  it  may  be  onejDf'the  few  direct  benefits  of 
metrication.  .  ' 

< 

Both  the  proponentfs  and  opponents  have  "expressed  concern 
over  the  effect  conversion  wpuid  have  on  U.S.  trade  and  rela- 
tions with  foreign  countries.     However/  the  effects  of  metri- 
cation are  not  as  clear  cut^as  either  the  pr^oponents  .or  oppo- 
nents contend.     We  could  nqt  determine  from  available  sources 
the  extent  to  which  U.S.  trade  will  be  a^fected^  either  in 
the  short  or  long  term^  by  a  decisior;  to  become  predominantly 
metric  or  to  remain  predominari^tly  customary.     The  effects  of 
metrication  in  promoting  or  deterring  trade  are  presently 
considered  by  the  firms;  we  contacted  to  be  relatively  insig- 
nificant/' and  companies  "in  the  forefront  of  metrication  appear 
to  be  pursuing  conversion  for  reasons  other  than  a  possible 
favorable  impact  on.  traded 

A  majority  of  large  businesses' bel ieved  conversion  would 
facilitate  trade  because  a  cpmmon  measurement  language  would, 
come  into  use.     Trade  is  also  facilitated  where  the  same  lan- 
guage is  used.     But  an  even  larger  majority  indicated  they 
did  not  expect  any  significant  change  in  either  exports  or 
import?  as  a  result  of  conversion.     A  majority  of  the  firms 
cited  factors^  such  as  competitive  prices^  high  product  qual- 
ity/ super ior  technology /  and  good  reputation  and  reliability 
as  being  of  major  significance  i A.  promoting  exports .     Th.e  de- 
sign and  "itiaijjUf  acture  of  products  bind  engineering  standards  in 
either  metric  or  custojnary  units. were  not  considered  to  be  a 
significant  trade  factdr. 

Some  view  metrication  as  an  opportunity  to  improve  pro- 
duction efficiencies/  facilitate  tecHfiolbgical  advances  /  and  * 
make  other  worthwhile  changes.     While  metrication  could  pro- 
vide the  opportunity  or  vehicle  for  such  changes/  there  is  no 
assurance  of  achieving  them.     AlsO/  it  generally  was  undeter- 
minable whether  the  cpst  of  metrication  would  be  offse.t  by 
the  value  of  the  ascribed  benefits.     Of  greater  importance 
was  the  fact  that.most/  if  not  all /'desired  chapges  could  be 
achieved  under  the  present  measurement  system. 

These  benefits  could  also  occur  with  the  replacement  of 
obsolete  equipment ^and^  facilities  or  when  other  changes  occur. 
If  equipment  or  f acil i ties  are  subjected  to  premature  obso- 
lescence because  of  metrication/  this  would  increase  the 
metrication  cost.     Any  increased  efficiencies -due  to  new 
equipment  would  have  to  be  weighed  against  the  cost  of  the 
change  to  determine  whether  or  hot  metrication  would  result 
in  a  net  benefit. 

Whenever  the  question  of  metrication  benefits  is  brought 
up  throughout  the  metric  movement/  inci;eased  standar^ijMjtion 
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and  rationalization  is  given  as  the  answer.  Standardization 
occurs  when  the  number  of  standard  items  and  products  in- 
creases.    Rationalization  occurs  when  a  limited  set  of  prod- 
uct sizes  m  a  rational  series  is  established.  Eventually 
all  sizes  not  m  the  series  are  eliminated,  generally  result- 
ing in  a  reduction  in  the  number  of  sizes. 

Present  sizes  have  developed  over  the  years  in  the 
marketplace  to  meet  demand.     For  some  products,  industry 

?n^c^^ni^  ^^^i^""!  ^5-^  °^  ^^^^^  ^eet  their  needs, 

substantial  standardization  and  rationalization  has  been 
achieved  under  the  present  customary  system  and  is  a  contin- 
uing, goal. 

.  '^^^^.^        little  doubt  that  increased  standardization  and 
rationalrzation  could  result  in  benefits,  but  the  costs  of. 
achieving  these  ascribed  benefits  are  unknown.  Increased 
standardization  and  -rationalization  could  Joe  achieved  usinq 
our  customary  s-ystelh,  but  proponents  view  metrication  as  an 
opportunity  or  vehicle  to  achieve  the  results.     However,  met- 
rication would  result  in  dual  inventories  of  customary-  and 
metric-size  items, for  a  considerable  amount  of  time,  partic- 
ularly in  those  industries  where  equipment  has  a  long  life 
and  spare  parts  have  to  be  maintained.     This  would  be  a  very 

""^"^  industries,  suppliers,  and  retailers 
and  would  cost  an  undeterminable  amount.     Only  after  the  pe- 
ii^K.^f  ^"^i  inventories  has  elapsed  would  it  be  known  whether 
increased  standardization  and  rationalization  has  resulted  and 
at  what  costs.     Also,  if  metrication  occurs,  many  standards  ' 
will  have  to  be  reviewed  at  substantial  cost  in  time  and 
money. 

'^ll®'^®^  ^^.-^^^"^  assurance  of  achieving  increased  stand- 
ardization and  rationalization  because  the  use  of  standards 
and  the  selection  of  product  size  is  generally  on  a  voluntary 
basis  in  the  United  States.     Some  other  countries  have  more 
control  over  standards  and  the  size  of  products.     Also,  there 
IS  lit;tle  assurance  that  a  new  proliferation  of  sizes  would 

Ko''^^^''^^'^  initial  standardization'  and  rationalization 
rfo.Hr  J^'^^^r?'     ^  appears  that  Government  controls  might  be 
required  to  help  ensure  that  standardization  and  ratidnaliz- 
ation  would  be  achieved  and  maintained".    We  believe  this  gen- 
erally would  be  opposed  by  the  American  people  and  industry.  • 

Some  persons  claim  that  consumers  will  benefit'  because 
the  metric  system  is  easier  to  understand  and  price  compari- 
sons will  be  easier  to  make.     The  premise  that,  price  compari- 
sons_could  be  made  easier  depends  on  the  willingness  and 
abi;iity  of  producers  to  change  to  rational  series  6f  sizes. 
It  IS  quite  likely  that  changes  to  government  laws  and  regu- 
lations would  be  needed  to  ensure  that  rational  package  sizes 
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would  be  used.     Pc5^r  some  containers^  s.uch  as  cans^  size 
conversions  would  require  a  considerable  expense  that  quite 
likely  would  be  passed  on  to  consumers  in  the  form  of  higher 
prices. .  .   ,  ^ 

  It  rhay  be  that' the  inpireased  use  of  unit  pricing  would 

be  of,  greater  beneifit  to  consumers  than  converting  many  sizes 
to  metric-     Unit  pricing  would  facilitate  price  comparisons 
and  be  easier  to  understand.     Unit  pricing  is  not  dependent 
on  the  use  of  standard  or  rational  sizes^  which  can  be  diffi- 
cult and  costly  to  achiever  and  would  permit  producers  to  make 
their  products  in  sizes  relating  to  their  needs. 

There  is^  no  compelling  reason  for  many  consumer  prod- 
ucts and  sports  to  convert.     For  most  consumer  products  and 
for  activities  such  as  sports^  no  major  benefits  would  occur  * 
to  either  producers  or  consumers  by  converting  to  the  metric  ' 
system.     Many . consumer  products  are  not  exported  to  other 
countries;  producers  of  those  that  are  seem  to  have  little « 
problem  with  the  measurement  system  used.     Other  countries 
exporting  -produ.cts  to  the  United  States  change  the  sizes  of 
their  products  to  U.S.  sizes  when  rlecessary.  ^ 

■  "  .1 

COSTS 

The  total  cost  of  metrication  for  the  United  States  has 

not  been  determined/ and  it  appears  that  it  is  difficult  to> 

develop  a  valid  estimate.     Australia^  Canada^  and  the  United  ^  . 

Kingdom  were  unable  to  do  this -for  their  conversions.  The 

3-year  NBS  study  published  in  1971  also  was  unable  to  provide 

such  a  figure. 
f  ■ 

.  Proponents  have  claimed  that  while  costs  would  be  in- 
curred to  convert/  the  costs  of  not  converting  would  be  greater. 
These  latter,  costs  are  viewed  as  opportunities  lost  by  not 
converting.'    As  difficult  as  it  is  to  deterftiihe  the  cost  of 
conversion^  it  would' be  even  more  difficult  to  estimate  the 
cost  of  not  converting. 

Generally^  t&fe  initial  metrication  cost  estimates  for  a 
company  have  been  higher  than  the  actual  cost.     This  seems  to 
occur  because  an  organization* s  initial  reaction  to  metrica- 
tion is  that  many  machines /  other  assets ^  and  supplies  will 
have  to ;be  replaced .     However ^  once , a  decision  to  convert  is 
made  and  suborganizations  are  told  that  they  are  to'  absorb 
the  cost  or  a  central  body  is  appointed  to  review  all  claimed 
metrication  costS/  the  next  cost  estimate  invar iably  is  less. 
They  take  courses  of ' actions  which  minimize  the  conversion 
costs.     This  is  not  to  say  that  the  costs  are  hpt  large  or 
that  th^y  would  outweigh  potential  benefits  or  vice  versa. 
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Generally  the  necessary  cost  information  is  unavailable  to 
make- such  a  determination.  •      ""^vaiiaoie  to, 

.       .Most  businesses  that  are  converting' told  us  thev  did  not 
norL^'oS'^  Of  metrication  costs  but  just  absorb  them'^in  their 
normal  operations.     Cost  information  is  considered  proprietary 
releal./j'""'  '"^  therefore,  metrication  cost  data'^was  sJldom 
released  to  us  even  when  available.     However,  the  majority 
of  firms  believe-d  that,  metrication  costs  would  be  substantial 
Our  review  showed  that  whatever  the  posts',  they  genera-Uy 
will  be  passed  on  to  the  consumer.  ^'■'»±±y 

r.r..rr,J^  "letrication  can  be  phased  into  an  operation  under  a 
normal  replacement  program,  the  cost  would  be  much  less  thart 
If  Items  have  to  be  replaced  earlier  than  normal  just  to  make 
them  metric.     Also,  if  a  conversion  kit  is  used  or  a  part  re^  " 
less      ThiS^y  than- replacing:' the 'entire  item,  the  cost  is  much 
less.     This  IS  assuming  some  outside  force  or  pressure  does 
2JiJ^2^^^^.u?"''^''^'°"        ^"  inopportune  time  or  manner.  An 
sSnS!rc  V  "-I^^"^  ^  customer  required  all  its 

nrnni;?      to  provide  metric  products  and  supplies.     A  supplier 
probably  could  not  afford  to  lose  this  major  customer's  bSsi? 
ness  and  would  have  to  convert  some,  if  not  all,  operations 

expired^^  and  replace  equipment  before  its  useful  life^ad 
expire  .       .  ^ 

f-ina  nfn^«^         major  cost  areas  include  training  and  educa- 
ting people;  converting  computer  systems,  data  bases,  and' 
Sifn^fi        ^S^^f^Og  laws,  regulations,  ordinances,  ,and  cQdes^'.. 
maintaining  dual  inventories;  purchasing  hand  tools;  chanqin^ 
product  sizes;  and  familiar izi^^consumers  with  metric  te^ms. 

Personnel  would  have  to^be  trained  but  th.e  costs  can  be 
minimized  by  providing  only  what  is  needed,  tq  those  who  need 

•oraSn?:'H^?V^"  ''^^  "^^^  '°  "^"^^  ^^^^  segments  of  - 

SnrkLc  "f-^  ^  broader,  training  program  for  all  • 

workers.     Metrication  could  result,  in.decreased  productivity 
temporarily  as  employees  acquaint  theiriselves  with  the  new  • 
terminology  and  product  sizes. 

State  education  authorities  feel  that  metric  education 
can  be  mcorjiorated  into  the  school  program  at^ittle  cost 
after  teachers  are  trained.     However,  costs  for  travel^ 
training  sessions  ,  payment  of  substitute '  teachers  wh&e  req- 
?ir^HH-^-^"n^f  •  being  trained,  and  stipends  to  tea?hers 
ioniH  K  ^"-"^^  ^"  training  and  purchase  of  materials 

IT.rin^  substantial.     On-  the  other  hand,  in  the  classroom 
metric  instructional  materials  and  textbooks  can  be  provided 
\,  t    Zt  °f  "°  expense  as  expendable  materials  are  replaced 
and  textbooks  are  obtained  during  a  normal  replacement  cycll 
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In  addition  to  formal  education^  there  Would  also  be  a 
cost  for  a  public  information  program  which  would  have  to  be 
conducted  both  on  a  national  and  local  level  ;'lby  all\  segments 
involved  in  converting  both  in  t-he  pu^blic  and  private  sector^. 
They  ai^i  would  have  a  responsibility  in  educait^ing  consumers  4^ 
,  in  understanding  and  using  the  me  trie  system /i: 

Conversion  of  computer  systems  anE'data  $ases/  along  with 
other  administrative  mater ial f  could  be  a  significant  cost^ 
but  there  is  very  little  metrication  experience  in  this  area 
to  date.  i  '  ^: 

It  is  generally  tecognized  that  convertinig  existing  stan- 
dards or  developing  new  metric  standards  would  be  costly  arid 
time  co^nsuming.     We  wete  not  ^able  to  obtain  an  overall  esti- 
matia  of  how  much  these  costs 'would  be. 

It  is  generally  agreed  that  for  many  industries  the  cost 
of "maintaining  dual  inventories  of  customary-, and  metric-size 
parts,  for  many  years  will  be  significant.     Many  industries 
would  want  the  shortest  feasible  conversion  period  to  shorten 
the  period  of  dual  inventories.     Others  would  want  to  extend 
the  conversion  period  in  order  to  alleviate  some  of  the  costs 
of  equipment  adjustments  and  replacements ' by  having  the  . 
changes'  take  place  at  an  opportune  time— generally  when  a 
change  would  have  to  be  made  for  other  reasons  such  as  re- 
placement due  to  obsolescence  or  worn-out  equipment.      ,  . 

In  some  cases r  workers •* me tr ic  tools  have  been- provided  by 
the  employer .     These  costs^ would  be  passed  onto  Customers  in 
the  form  of  higher  prices  for  products  Or  services.     In  other  • 
cases'^  workers  must  purchase  their  own  tools /  .  the  cost  of 
which  then  becomes  a  tax  deductible  item  to  the  extent  per- 
mitted.    Government  subsidies  have  been  proposed  by  some  for 
the  purchase  of  metric  tools  needed  by  U.S.  porkers.     In  this 
case  the  cost  would  be  passed. onto  the  taxpayer.. 

Metrication  would  require  reviewing  laws^  regulations^ 
ordinances  and  codes  at  all  levels  of  government  in  the  United 
States  to  s^  whether  there  are  measurement-sensitive  provi- 
sions that  would  need  to  be  changed.     This  would  be  an 
enormous  undertaking.     It  could  be^  viewed,  as  an  opportunity 
to  make  improvements  and  eliminate  those  laws/  regulations^ 
ordinances  and  codes  which  are  obsolete  or  unneeded.  However^ 
the  process  'would  entail  the  expenditure  of  a  considerable 
amount  of  time  and  money. 

COSTS  LIE  WHERE  THEY  FALL 

One  of  the  principles  of  metrication  adopted  by  all  the 
converting  countries  was  to  let  the  costs  lie  where  they  fall.  ' 
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In  other 'words,  metrication  would  not  be  subsidized.  There 
were  some  exceptions  to  this  policy.     The  policy  was  recom- 
mended in  the  1971.  NBS  metric  study  and  haS  bee^  adopted 
tMfnr^n^  J"  -"ost  converting  firms.     Many  firms  have  adopted 
this.- principle  by  requiring  suborganizations  to  absorb  metri- 
^^M^n  ^^^l^  budgets  and  operations.     If  a  subordani- 

JJL  ^"dystry  knows  it  will  have  to  absorb  the 

costs,  there  IS  a  tendency  to  keep  the  costs  down-  to  remain  - 
competitive.     Howfever,  in  most  cashes  it  appears  the  costs  will 
be  passed  on  to  the  customer.  ^  tne  coses  wiii 

If  Federal  financial  assistance  i's  available,  there  could 
be  a  disincentive  to  control  costs  because • someon4  else?  in 
hpJ^f^fn^    f  taxpayer,  would  be  picking  up  the  tab.     A  num- 
ber of  industries  indicated  a  desire; for  Federal  financial 

likel^  Sroll?pr^^^V°"''^'^'°"^"°'^      However,  this  would 
likely  proliferate  because  once  one  sector  is  granted  assist- 
r^e,  undoubtedly  others  will  want  assistance  IlsS  A?read^ 
.tM»:e  has  been  some  discussion  abouf  the  need  for  assistance 

labo^  ^"^"^t'^i^^'  ^"'all  businesslsfand 

labor.     The  1975  Act  did  not  establish  a  cost  policy  and  did 
not  provide  for  Federal  financial  assistance.     Some  o?  the 

?netrlcL?on"'H-r'  ^  national  commitment 

o?         J«  did -provide  some  financial  assistance.  Two 

of^the  four  converting  countries,  that  w.e  were  able  to  obtain 
information  on,  granted  exemptions to  taxes  on  the  purchase  of 

l?nmenrshollf  i"?        ^^^^^^^^^^^        the  premise  tha?  ^he  gov- 
ernment should  not  increase  its  revenues  through  conversion 

f"^?^  pravided  financial  aid  for  certain  workers' 
lueuLic  tools. 

^-K^    IJ^i^v^5^''f.^!?^t         principle  of  having  costs  lie  where 
they  fall^should  be  followed  with  regard  to^onverslon  aSt!vi- 
Inal'  ^hfn  convert  witiout  government  assist- 

ance, then  It  would  appear  that  it  may  not  be  in  that  sec- 
tor's best  interest  to  convert  to  the  metric  system! 

SAFETY  HAZARDS  AND  ERRORS 

h^^.rHc"^^^"     •  ^  been  voiced  in  several  areas  about  safety 
hazards  occurring  during  a  metric  conversion.     One  area  of 
concern  is  domestic  air  operations.     In  the  United  Stages 
all  air  operations  use  a  standard  for  measurement  whi?h  is 
based  entirely  on  the  customary  System.     The  S!s.  aviation 
community  sees  no  reason  for  conversion.    Aviation  officials 
are  concerned  about  safety  if  the  terms  used  in  air  operations 
aircra?ran^^n'°  ^  ^ptal  metric  system,     with  th^  numbi  of 
aircraft  and  persons  flying  today,  we  have  been  told  by  those 
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There  a'ilso  has  been  some  concern  raised  in  »the  medical 
field  about  safety  if  all  measurement  terms  are  converted 
to  the  international  metric  systerit  (SI).     The  medical  field 
currently  uses  some  metric  terms  that  are  not  accepted  in 
the  international  metric  system.      '  .'".^ 

The  conversion  of  some  home  appliances  where  heat  is 
invoi^^ed  has  raised  some  concerns.     The  user  might  confuse 
Cel&ius  and  Fahrenheit  terms  and  touch  an  appliance  that  was 
tho^ht  to  be  warm  when  it  is  actually  very  hot.     The  result 
mi^nt  be  a  serious  burn. 

Industry  might  have  a  similar  problem  with  thermometers 
and  pressure  gauges.     For  example^  at  an  aluminum  plants  a 
control  operator  set  a  temperature  gauge  o'n  a  furnace  at  a 
J  level  which  he  thought  would  heat  an  aluminum  ingot  to  a 
workable  temperature.     However /  the  gauge  was  in  Celsius 
rather  than  Fahrenheit  and  instead  of  a  heated  ingots  the 
inner  furnace  was  covered  with  molten  aluminum. 

We  do  not  know  how  serious  these  problems  might  be^  but 
they  are  concerns  that  would  have  to  be  dealt  with  in  a  metric 
conversion . 

METRICATION  LESSONS  LEARNED  BY 

OTHER  COUNTRIES  .   '  - 

Regardless  of  the  differences  in  physical  and  economic 
characteristics  and  types  of  governments  between  the  coun- 
tries that  have  converted  or  are  in  the  process  of  conver- 
ting—Australia /  Canada  ^  New  Zealand/  and  the  United  Kingdom — 
and  the  United  States^  their  experiences  could  provide  valu- 
able guidance  ff  the  United  States  adopts  a  national  polic^ 
to  convert.     We  believe  these  countries'  metrication  experi- 
ences have  shown  that  certain  principles  should  be  adopted 
if  the  United  States  is  to  convert  to  a  predominantly  metric 
system  of  measure  in  an  efficient  and  economical  manner  and 
^within  an  optimum  period  of  time.     These  principles  or  les- 
sons learned  and  the  current  position  in  the  United  States 
are  as  follows : 
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Lessons  learned  by 
other  countries 

(1)    A  clear  and  firm  Govern- 
ment commitment  to  convert 
is  necessary  to  achieve  a 
successful  conversion. 


(2) 


(3) 


A  central f body  shoul^  be 
established  early,  ffiortly 
after  the  national  commit- 
ment is  jnade,.to  plan, and 
coordinate  th^^conversion 
and  inform  the  various  ^ 
sectors  and  the  public  of 
metric  'activity • 

A  well-developed  plan 
must  be  prepared  and 
effectively  implemented. 


(4)     A  succesisful  voluntary 
conversion  must  even-  : 
tually  become  mandatory 
through  law's  and  regu- 
lations, etc.,  in  order 
that  the -metrication 
program  can  be  completed, 
Necessarjf  exceptions 
should  be  permitted.^ 

(5)    An  overall  target  date 
must  be  established  for 
the  country  by  ^.the  Gov- 
ernment, and  specific^ 
target  dates  must  be 
established  for  the 
various  sectors  by  those 
affected. 


Status  'ixv  the 
United  States  * 

The  United  States  Yias 
not  adopted  tViis 
policy,  and  there  is 
much  confusion  as  to 
whether  the  United 
States  is  committed 
to  a  metric  , America. 

The  Metric  Board  had 
not  become  fully  oper-. 
ational — over  2  years 
after  the  passage  of 
the  1975  :^ct— at  the 
time  this  report  went 
to  print.  ■'  ,r 


Ther^^'is  no  national 
plan  and  should  not 
be  under  the  current  ^ 
law  and  national  pol- 
icy.    However,  there 
is  some  coordination 
being  done  by  the  . 
American  National 
Metric  Council,  but  ■ 
most  of  it  is  very  ' 
preliminary. 

The  1975  Act  did^not 
pontain  and  the  Metric 
Board  does  not  have  any 
compulsory  powers. 


No  overall  target  date 
exists  for  conversion 
in  the  United  States. 
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Lessons  learned  by 
other  countries 

The  publip  must  be  ad-^ 
equately  informed  and 
educated/  and  responses 
m.ust  be  made  to* consumer 
concerns.     Conversion  ' 
of  ^the  retail  sector  is. 
themost  difficult  and 
must  .receive  special) 
attention. 


Status  in  the 
United  States 

These. are  some  of  the 
responsibilities  of 
the  Metric  Board. 


The  principle  of  letting 
costs  lie  where  they 
fall  should  be  adopted 
if  at  all  possible.  All 
the  foreign  countries'  did 
tbiS/  although  a  few  made 
some  exceptions. 


The  use  of  the  Govern- 
ment's purchasing  power 
greatly  facilitates 
the  conversion.  (Gov- 
ernment should  .be  care- 
ful that  it  does  not 
pick  up  the  tab  for  an 
inordinate  amount  of 
private  enterprise's 
metrication  costs.) 

The  conversion  of  cer- 
tcrin  sectors  IT  such  as 
spor ts  and  weather 
reporting/  is  an  excel— 
lent  means  of  educating 
the  public . 


To  date  there*  are  no 
.Federal  ..me trie  assis- 
; tance  programs  and 
none  provided  for  in 
the  Metric  Conversion 
Act  of  1975.     However / 
about  $6.3  million  hais- 
be.eh  provided  for  met- 
ric education  grants. 

Using  procurement  by 
the  Federal  .Government 
as  a  meama-.^to.^^ef f ect 
conversion  is  cJne  of"  . 
the  subjects  mentioned 
in  the  1975  Act  ,  that 
the  U.S.  Metric  Board 
may  examine. 


,The  National  Weather 
Service  has  a  plan  td 
do  just  this  regard- 
less of  the  current, 
national  policy.  Some 
sports  notably  field' 
and  track  and  swim- 
ming ,  are  -using  the 
ihetriq  system  because 
world  records  are  in 
the  metric  system. 
Under  the  current  na- 
tional pol icy #  it 
would  seem  inappro- 
priate to  convert 
weather  and  sports  for 
educational  purposes . 
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>     Lessons  learned  by  _  Status  in  th'e  . 

other  countries  -  United  -  States  .. 

'  Mn'hnfh^V^^'^^^''^  Many  consumer  food  " 

(in  both  metric  and  •     products  are  dual 
€he  previous  system)  labeled.     The  Metric 

whenever  possible,  and  "  ,  Board  could  encourage 

^  ^dntf      t  °^  ^  the  adoption  of  thil 

dual  usage  to  a  minimum.  policy  by  those  that 

•  •  »  .  '  .  '  decide,  tp- vo.luntacily  ' 

■  '  convert,  but  it  would 

,    '.y         ^    '  .  ,?  n>Ore  appropriate 

0  .  '\   ,       '  .  .  ■  '  under  a  national"  pro- 

'   '  /       '         '  .  gram  .with  a  firm  Gov- 

3  '        '  ^fnrfieni:  commitment. 

To  assist  firnis  and  Uher  organizations  in\he  or^D^ra-  ' 
't^the  ougff''  P'^oduct,  usid  for  d istr iSuUon'^orlale 

to  the  publio  Canada  established  the  capability  to  review 
^^tt^'/'tl:^'^^^  for  accur.acyof  metric  terminology  aid 

permitte.d  the  use  of  their  logo  on  approved  material      Thic:  • 

irnot'in^'lnd^^d'j"  '^"^'^^^^^'^^^^^^^^^^^ 

IS  not  intended  to  serve  as  an  endprsement  of-vthe  product. 

,«;,-i«r'^^?^^^'"^^  brApublic  reaction, 66  metrication  has  been  a 
^v^?L      -k'"  determining. whether  'a  conversion  to  thrmetric 
^  fhnwn  successful  in  these  co;pntries.   .Experience  haS 

h^nH?  ^'^^t^f  convers.ions  .of  s.oine>.  consumer  products  are  not 

indusJjiaJ^  r^itfl  ^overnment.otticlals,  as,  well,  as  ' 

th»  n«»  nf  '/!    ,   '  organizations  wanted  to  limit 

the  use  of  a  dual  system  to  as  short-a  time  period  as  DS^ethio 
This-highlightedthe  need  tor  statutory  cut-oft  dat»=  Eh-  i  iu' 
oliLer?"''  ""'^  Measures  A.V^erJts"  Sis  was'to  be  acoSm-  ' 
plished  by, means  ot  government- orders  which  had • t6  be  aroroved ' 

^^ir^l.^^^^my°''^  the  program  tror?Sr^^  ' 

■  i  ;   ^  ^.   ■  ■  ■      ,    ■  . .  ■  .  ■■  ■  .  ■ 

^        Orders  have  been  approved  by  Parliament  fixinq  dat*»<?  <-n  • 
terminate  imperial  quantities  ^a^umb^r -of  prepLk^ 

ddible'  fats     'SLf.r''  W^co^nflake^^biLuuI!  ^ 

eaiDie  tats.     However,  orders  orDboqpH  in  iq76  i  , 

LTfl'^"^'"^  '^^'^^  a^d^'veg^'tfbL^  IhLdSa^e^T^^^^ 

??nn  ^^'^         approved  because'  Of  public  opposi- 

tion.    It  has  been  reported  that  the  government  has'  abandoned 

■  •  •  •  .  \ 
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Its  mandatory  conversion  pJ'Sgram  and        reverting*  to  its 
^  voluntary  conversio^^  program.     Thus^  the'  retail  sector  in  the 
United  Kingdom  is  in  a  v^'ry  confused  state  with  some  items 
being  sold  in  metric  units  and  o.ther  items  remaining  in 'imperia 
units*.     At  this  time  we  do  not  know  what  effect  t,hia'ac€iori' 
will  have  on  the  United  Kingdom 's^  conver^sion  program'  but  it 
'  is  apparent  that  \t  will  be*sbme  time  before,  the  retail  sector 
■  is  -metric  .    ■  ^.  ■  '  '        ■ -v'  ^  ^     ,  )      \      ,  ,  ,  -  ^ 

,  ■  *  •• 

USING  BOTH  SYSTEMS  '      '  '       ^  ' 

Although  there  is  some:  use  of  the;' metric  system^'  t 
United  States  isVa  predomirtantlyjcystomary  country.     We  be- 
.  lieve^  along  with  most  othersv  th^t  the  United  Stajbes  or  any 
'  other  country  cannot  effectively  operate  under  a  ^ual"  .?ystem 
of  measurement.  ,  A  dual  system--usage  about  equally  divided  . 
frrajiging  from  40  to  60  percent ) '^betwee}!  the  tv?o  'systems--    ■   .  ..^ 
-^duld  be  'inefficient /  uneconomicaif  and  confusing  to-  evei^'^  ' 
-one/  especially  the  general^ public.     Educators  would,  probably^' 
be  teaching  both  systems  ,with  somewh'at  equa}  •  eipphasis*.     Laws/  ' 
regulaitions  f  ordinancfeSy  and- codes  would  be  a  conf  us-ing '*tangle' 
using  both  systems.     ^'  ^  '     *  *  ^  ^'^vii^ 

-   •  y  '\  '       '  .  •  '^  .     .  .  ' , ' .     :^  ■    ' "  ^  -  .  ;  :  '  •,' 

OVERALL  CONCLUSIONS  «  '  / 

r  No  country  with  a  combined  economy  /and  .population  arty-  . 
w|iere  -near  the  srze  of  bhe  United*  Stia tea  has  ever  converted  ^  / 
f&^thte  metric  systeiri.     l£  .thexe  i^s  a  coriyersipn^  the  specific 
.effect  *  it  would  have  on  Qur  economy  is -.undetermina  but 
the  impact,  oru;  our  ^  society  would  be  greats     -..j.  '  -    '   V   ;      -  ^ 

There  is  insufficient  ev^idence  to.  suppof^^         fefute  the 
^^beliet  that  conversion  to  the  metric ^systetn  by  the, United 
States*6ei3  tneyitable.     B,ut  a  nation' or  a*n/organization  should 
not  convert  simply  becaus^e"  metr^icatibn  is  thought  to  be  iiiev- 
.  itable.     Howevet  /  as  more-  people  believe  in  inevitability  an'd 
convert  because  of  this  iD^lief  ^  ^  metrication-  then'«  becomes  ih-^; 
-evitable.:    Before  embarking  on.  a  full-scale  national  metric 
program  sufficient  j  usifif  idatidriy  supported  by;  evidence  / 'must 
be  provide^  to  the'  Americ.ah  people .  •     »         ^  ,     \.  ^ 

.  Most  of '  the  citegl  metricati^^^    benejits  are  goals  .which    »  ^ 
have- always  existed  arid,  have-  been;  achieved  to  varidQs.  degrees 
under  Ithe  custoiortary  s/§"tem.  ^Wetrication  is  being  vi'ewed  by 
proponents  as  the  opportipityiAto  facKieye  them  ( to  a  greater 
de^re.e)  .     However /  ^qtuaiLly  ac^hieying  the  benefits  is  ' qbes-    ■  ; 
tiohabler  'and  their  valued  areVgenerally  undeterrfiiciable .  l^^" 

The  total  cost  .oX  metrication  is  likewise  undeterminV" 
able/  in  Spite  of  various  estimates-  t        haVe  been  cited *in  • 
the  last  decade  by  various^  oc^nizations  and  indivtdual^.  . 


IIl^Kcfc^^r^f^  "^^^^^  ^^"^  Often  are  not  based  on  detailed 

analyses- of  the  factors  involved.     They  generallv  retailed 

are  low  or  high  depending- on  the  conversion  experience  of  " 
those  providing  th^se  Vigures/and  their  position  on  Convert- 
ing ^r  not  converting  -to  the  metrio  system.  conyert 

'avai'iaMrti'n^^rH  2J  ^^e.  llmi^i^d  cost  data' that  was  '  .  "  •  . 
available  to  us  and  the  input  froiti  the  various  representa-  - 

count%f  °theTo^r'???^^"''  throughout  the 

donars'     It  Sn.nn         ^rsignif itiant--in  the  billions  of 
r^'nipH  \h        •     •  ?ee"^.#easonable  that  if  conversion  is  war- 
ranted-, the  principle  of  letting  -the  costs  lie  where  thev 

noJ  hi  if  this  principle  cduld   .  • 

c?al  lsIL"ta^'was^'^^/"fv,^"^^'^"^^^^  GL.,rhmfnt  f?n-an- 
ciai  ass.ista«  was.if^uir'^d,  then  conversion -would 'not  be  ' 


cial  cissista 
justified. 

-      "    In  ord< 
or  benf  " 
chaage 
usrn.g.' 


||e  the  opportunity  to  achieve  improvements 
^version  must  be  a  hard  conversion,  a 
dimension?,  rather 'than  a  Soft  Conversion, 
alents,'    However,  we  question  £he  reason- 
ified^  ^^2®? 'Of  products  where  no  changes h  ' 

rriitfd^sW^c'^'^  "'^^•^^^  =y=te»n  of  measure-' 

t-^rri^^te^'wT^t^  .  ^^^^  cannot  deny  the  existence  bf  the  svs- 
ItTiM^^^^  it§  use.     It  should  be  noted  that  ?he  extent 

tlijlS^^^'^i.r  - f  ^^P^^^  the  entire  interna! 

txpiig^#;fSI)  metric  spteni  is  unknown.  -  , 

•multitude  of  factors  af  fect -world  trade",  and  the  meas- " 
.S^^m?"t  .  system  used  is  considered  to  be  of  minor  importance 
A-^taiority  (60  percent)  of  the  largest  U.S.  industrial  bSs^^^^ 

Fortune  50G-who  responded  to.  our  questilnnaire  ' 
-Relieved  conversion  would  facilitate  trade  through  a  common 
''  no?  lang^uage,  but  over  80  percent  indicaled  they  did 

not^expect.any  significant  change  in  either  exports  or  imoort.. 

^cfta^'factorf  .u°r""'°"-     ^  of  the  ??rms  respond  ng 

citea^factors  such  as  competitive  prices,  high  qualitv  \yjr^i>- 

hfn.^T^T^n^^^''^-  reputation  and^eliabiUty  as  being 

lr^^  tir^il^^''°^  Promoting  exports,  Engineering  sfeand- 
^off^S^  Resign  ^nd  manufacture  of  products  in  either*^  • 

metrid  or  customary  oini-ts  were  considered  to  be  of  major  sia- 
=  ents''"L;s-i\L'°'"?''"^  ^'^^^        ^-l-tively  few  o?  tSe'respond- 
u-rel^nt^^^  respondents  considered  meas- 

urement,  uni^^s  to  be  a  major  significance  in  deterring  trade. 

•ciiJat?iS^1hSi-W?v^  ^^""^  b^en  trading  for  centuries  with 
^??fH«nf  ^       -^^  systems,   (2)  have 

.different  tequirements  and-laws  that  must  be  complied  withj 


and  (3)  speak  different  languages.     We  found  no  evidence  to 
show  whether  the  Nation's  trade  would  be  significantly  affected 
by  converting  to  the.  metric  system  or  remaining  with  the  cus- 
tomary sys'tem.  ^  ^' 

A  matter. to  be  considered  is  whether  the' demands  for  the 
use  of  the  metric  system  in  world  trade  warr^int  the  effort 
and  expense  rieeded  to  convert  our  day-to-day 'affairs ^  such 
as  highway  s'peed  limits  ^  consumer  products  r  , and  weather  report- 
ing^  into  metric  measures.  - 

"■"■"» 

•  Actions  by  Pederar'^agencies^  multinational  firms^  edu- 
cators, and  others  aided  by  a  general  feel ing, of  inevitability 
and  misstatements  about  metrication  throughout  the  countpy  tend 
to  \forge  a  metric  policy  for  the  entire  Nation .     A  policy  to 
convert 'to  the  metric  system  should;  be  made  by  the  representa- 
tives of  .  the  people--the  Congress.     It.  appearis  to  us  that 
under  the ^present  pol icy  and  the  current  trend  of  events, 
the  United  States  will  eventually^become  a  predominantly 
metric  country..  <^ 

Current  policy  has  been  misinterpreted,  and  within  this 
context  attempts  h^ave  been  made  to  convert  to;,  the  metric 
system.     It  would  seem  that  as  a  minimum,  before  voluntarily 
deciding  to  convert,  there  should  be 

—  a  clear  understanding  of  Jthe  policy, 

— knowledge  of  the  costs  and  benefits  involved,  .> 

.  '■ .  ■  ■  '  ■ '    •  '  ^ '  ■  . 

, — an  ajissessment  of  the  impact  on  the  sector  involved 
and|any  related  sector,  a'nd 

~a  determination  of .  the  impaction  consumers . 

Any  attempts  to  arbitrarily  increase  metrication  activity 
.could  seriously  undermine  existing  policy  and  lead  to  unnec- 
essary metrication.     Due  care ,  therefore ,  must  be  exercised 
in  carrying  out  the  policy. 

Ther'^  is  no  auestion  .that  one  system  should  be  predominant 
because  tke  existence  of  a  dual  system  for  any  length  of  time 
is  impractical ,  inefficient,  uneconomical,  and  confusing.  -It 
Vis.  not  too  late  to  make  the  decision  as  to  which  system  is 
to  be  predominant.     The  decision  is  not  an  easy  one  because 
valid  national  conversion  costs  and  the  value  of  any  benefits, 
are  not. available.  . 

.Since  a  decision,  will  affect  every  American  for  decades 
to  come,  we  ;believe  jthe  decision,  which  is  to  continue  with 
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the  current  policy  of' change  it,  should  be  made  by  the 
representatives  of  the  peopie--the  Congress.  ' 

We  believe  that  this  report  will-  provide  valuable  infor- 
mation on  metrication  and  the  issues  involved  to  the  Conqress, 

^'S'^^tric  Board,  and  to  the  America^ 


J^^,':'-^ ^'^?'^'^^^'^^^^o^s  pertaining  to  measurement 
IP.™  ^J!^ '"^^^''^ fasteners,  transportation,  tires,  petro- 
icts'  a^d  wel?h'pr^r"'l^  education,  be^rages,  consumer  prod- 
ucts, and  weather  are  discussed  in  theWespective  chapters 
of, this  report  and  for  the  most  part  are  nSt /included  in  this 
imole::^;^  we  are  making  the  following  recommendations  to  help 
Isfs^^ff^^S^^f  rr  "^tionaj  .  policy  in  accordance  with  the^ 
ly/b  Act  and  its  legislative  history.  ^ 

RECOMMENDATIONS 

We  recommend  that^the  U.S.  Metric  Board: 

—Inform  the  American  people  that  conversion  is  strictlv 
voluntary  and-jthat  our  national-policy  does  not  favor 
the  metric  system  over,  the.  customary  system,  or  vice  . 

—Ensure  that  its.  policies  and  actions,  do  not  advocate 
or  discourage  the  use  of  one  system  over  the  other, 

—Ensure  that  it  a  voluntary  metrication  proposal  is 
presented  to  the  Board,  that  all  affected  parties  are 
adequately  represented  in,  the  voluntary  decision- 
.making  process. 

—Hold  public  he-arings  on  those  coi^ersion  plans  that 

affect  the  general  public  to  obtain  their  comments 
-which  should  be  considered  in  finalizing  such  plans. 

—Make  provisions  to  handle  questions  and  complaints  by 
the  general. public  in  an  expeditious  manner.  • 

—Adopt^a -national  metric  symbol  (logo)  to  be  used  only  " 

;  .      on  materials  that  the  feoard  has.  reviewed:  for:  accuracy^ 

and  completeness  and  make-the  public  aware  of  this 
designation.  . 

'     "■J,"c^-^^""'^"r^"^  coordinating  conversion  activities-  of 
U-S.  .industries  involving  the  adoption  of  international 

standards^  give  consideration  to  those  conversion  ac- 
tivities that  have  taken  place,  such  as  that  of  the 


31-28 


694 


U.S.  fastener  industry  in  its  attempt  to  achieve  (1) 
•adoption  of  its  proposals  for  international  standards  ' 
and  (2)  the  benefits  of  standardization  and  rational- 
ization. 

— Use  the  experience  gained  in  the  conversion  of  the 
wine  and  distilled  spirits  industries  in  reviewing 
plans  for  other  sectors^  especially  those  involving 
consumer  products. 

— rDevelop  avenues  through  which  the  States  may  define 
,         their  roles  and  coordinate  appropriate  voluntary  con- 
version activities  among  other  States  under  the  cufrent 
national  policy.  . 

"Ensure  that  State  education  agencies  and  the  U.S. 
Office  of  Education  coordinate  the  timing  of  metric 
J.-,    conversion  l.n  education  so  that  metric  instruction 
in  ;s.chools  will  be  in^  phase  with  the  needs  of  the  Na- 
tion in  order  that  time^  effort^  and  money  will  .not  be 
expended  to  develop  and  teach  a  predominantly  metric 
program  to  students  for  a  still  nonmetric  society. 
Educators  must  be  reminded  that  U.S.  policy  at  this 
time  is  voluntary,,  which  includes,  the  option  not  to 
.  convert. 

— Consider  the  inforniation  and  specific  recommendations 
contained  in  the^chapter s  of  this  report  in  reviewing 
any  conversion  plans  submitted  to  the  Board. 

We  recommend  that  the-  Director  y  Office  of  MaTiagement  and 
Budget^  in  working  with  the" U.S.  Metric  Board:    '  . 

^  •■        .      .         ■      '  V 

•    •        .  .  ."  .  •  y 

:      --Clarify  for  Federal  agencies  what  they. are  expected  to 
do  in. regard  to  planning  and  coordinating  any  increased 
use  of  the  metric  system.  ^  ^• 

' — Ensure  that  Federal  agencies  establish  policies  con- 
sistent with  the  intent  of  the  Metric  Conversion  Act 
of~l~975-and  inform  the  pr ivate  sector  Of Federal  met- 
rication plans  whenever  appropriate.  . 

—Ensure  that  Federal  agencies  convert  regulations  or 
—  mount  other  metrication  activities  when  the  initiative 

-comes  from  the  sectors  which  will' bie  af f ec ted--ihdus- 
tryf  the  States/and  the  general  public.  Federal 
agencies  should  only  initiate  action  when  they  can 
demonstrate^hat  such  action  is  in  the  Nation's  best 
"  '      interest.  ^.  . 
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—Require  that  Federal  agencies  inform  the  public  of 
the  impact  of  those  conversion  actions  that  affect 

wM?h^chof'?iVV''^'^v5^^'^>"?=  ^°  .obtain  their  comments 
which  should  .be'>considered  in  any  final  determination 
on  such  actions.  ' 

■-AGEN-CY  -COMMENTS  AND  OUR  EVALUATldNS 

rl. '        ^"T^"^"f^.^  letter  commenting  on  our' report 

IcfLf^^K  the  O.S.  Metric  Board's  Ad  Hoc  Cpmmittee  (Board), 

con?a^nfS^l^^f°7•"*  °"  o^^^  •:eport,  stated  that  the  report 
contained  detaile(|,. information  on  the  status  of  voluntary 
Sv^Thrn^"        many  se^ors  of  the  economy  which  will  be  used 
cL!      Board,     Howeve#,  the  Board  was  in' disagreement  with 
some  aspects  of  the  report.     It  stated  that: 

"The  Executive  Summary  does  not  seem  to  reflect 
.  adequately  some  of  the  thoughtful  analyses  con-  ' 
►tamed  in  the  body  of  the  Report,  and  in  some 
instances  the  Summary  distorts  the  objectivity  - 
of  the-  body. of  the.  Report."  .  - 

-       We  disagree  with  this,  contention  and  were  unsuccessful 
in  having  the  Board  specifically  identify  those  statements 

n^.il!^  w^°mu  the  Executive  Summary  that  support  thiV. 

claim.  1/    The  Executive  Summary  is  simply  a  summary  of  %e  ' 

?  ""^^^  b°^y  °f  the  report  and  cannot  in- 

clude all  the  detailed  analyses.  ^dnnoc  m 

n.^^/?n  Jof"^^^ commented  that  the  data  obtained  was  not  eval- 
uated, in  detail  for  Its  validity,  as  acknowledged  in  the  re- 
onTJ\«"L^^-^!""^"^  regarding  the  validity  of  the  data  refers 
I  -l         ^  information  about  other  countries  which  we  ob- 
tained from  various  sources,  summarized,  and  sent  to  the 
respective  Metric  Board  or  Commission  of  the  four  countries 
2ntt  ''"^^  ^  request  for  thejLr  review  and  com-  " 

jents,_we  did  not  evaluate  these  responses  for  their  validity 
because  we  would  have  had  to  do  detailed  analyses  in  all  four 

w??J  ^if  -  ^'"'^^        ^^^^  ^ble'^to  deal  dire??ly 

with  the  responsible  individuals  involved  especially  in  the 
private  sector  and  did  not  have  to-.obtain  information  through  : 
a  Government  metric  board  or  commission.  -  - 


1/We  received  an  August  14,  1978,  letter  from  a  member  of 
tne  U.S.  Metric  Board,  disagreeing  with  the  Ad  Hoc  Com- 
mittee s  comments,  particularly  tihe  above  ouoted  comment 
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^The  Board  stated  that -the  Summary  implies  that  there  is 
no  national  policy  now  regarding  metricatiem.     The  Board  cites 
the  policy  set  forth  in  the  1975  Act  and  continues  by  stating: 

."In  a  letter  from  the  White  House  to  the  Execu- 
tive Director  of  the  American  National  Metric 
Council  on  December  31^  1975^  President  Ford  . 
stated :      ^  ; 

'The  Metric  Conversion  Act  of  1975^ 
H.R.  8674^  which -I  signed  on  December  23^ 
sets'a  national  policy  of  ctonver ting  to  ^ 
the  metric  system  and  established  a  United 
States  Metric  Board  to  coor.a4.nate.  efforts 
for ^voluntary  conversion _  -  ■ 

"The  Report  states  that  the  national  policy  is  not ^ 
generally  under  stood ^  but  by  the  very  creation  of 
'a  Metric  Board  the  Act  has  provided  a  mechanism  for 
minimizing  any  misunderstanding. 

"In  passing  the  Metric  Conversion  Act  of  1975^ 
Congress  committed  its  support  for  voluntary  con-*  ^ 
version  to  a  metric  measurement  system  and  created  ; 
a  Rpar.d  to  coordinate  it.     Now  that  the  United 
States  Metric  Board  has  been  confirmed^  with  proper 
staff ing  and  budgeting  /  it  will  help  to  provide  ^ 
a  clear  understanding  of  what  is  involved,  in  metric 
conversion  and  what  benefits  the  country  can  hope  to 
realistically  achieve.     Representatives  of  various^ 
sectors  in  the  economy  serve  on  the  Board  so  that 
the  impact  of  voluntary  conversion,  on  each  will  be 
fully  considered." 

The  report  clearly  states  that  the  national  policy  is  not  to  . 
prefer  one  system  over  the  o^her  but  to  provide  for  either 
to  be  predominant  on  the  basis  of  the  voluntary  actions  oT 
those  affected.     Our  review  of  the  legislative  history  of- the 
Metric  Conversion  Act  of  1^75  showed  that  the  Congress  did  not 
commit  itself  to  conversion  to  the  metric  system  but  allows 
for  conver  sion  by  the- voluntary  actions  of  those  -  af  fected . 
Congressional  intent  is  established  by . the  Congress  and 
not  by  a  letter  from  the  White  House  to  a  metric  organization 
incorreGtly  stating  that  the  act  set  a  national  policy  of  con- 
verting to  the  metric  system.     The  quoting  of  such  letters 
especially  by  the  Metric  Board/  adds  to,  not  minimizes^  the 
niisunderstanding  of  our  national  policy. 

The  Metric  Boardls  responsibility  under  the  act  is  to 
devise  and  carry  out  a  broad  program  of  planning^  coordina- 
tion ^  aOjd  public  education  r  consistent  with  other  national 


policy  and  interests,  with  the  aim  of  implementing  the  policy 
set  forth  in  the  act.     It  is  to  serve  as  a  focal  point  for 
voluntary  conversions  to  the  metric  system.     The  Board  is  " 
not  to  advocate  metrication  but  is  to  assist  various  sectors 
wnen,-  and  if,  they  choose  to  .convert.     ^  ' —  ~ — 

n..^-  ^^.E°i"^®?  out  by  the  Board,  this  report  contains  infor- 
mation that' will  be  used  by  the  Board.    We  believe  this  infor- 
mation will  be_beneficial  and  h^pe  that  the  information  on 
Denefits  and  costs  and , advantages  and  disadvantages  contained 
in  the  various  chapters  should  be  provided  to  the  public  in 
the  Board's  public  information  programs. 

With  respect  to  cost,  the  Board  pointed  out  that:- 

_  "Conversion  to  metric  can  be  discussed  both  from 
.     the  position  of  advantages  and  disadvantages,  as 
treated  in  the  Report.     The  question  of  cost,  how- 
ever, cannot  be  easily  quantified,  because  the  Report 
.  ;tails  to  point  put  that  conversion  costs  are  a  on'^ 
timj^investment,  'while  benefits  ar,e  continuous It 
fails  , to,  provide  adequate  analysis  to  support  We 
contention  that  VCdnversion  would  be  enormous; 
expensive.'" 

■         One  p%  the  ascribed  disadvantages  frequently^Bi£u£ed' 
to_metric.  cphyersion  is  that.  it  would  be  enormousl^^lnsive . 
1=^!/^^"®  of '  the  generally  ascribed  disadvantages  as  well 
?n  JhW-^f^  mentioned  in  the  report  and  discussed  more  fully 

n=J  ^       ^*  ^^^^  °f  the  principal  arguments 

used  in  di^j^cussing  the  issue  of  metrication.     For  exampll, 
estimates  given  in  t4ie  legislative  debate' ontthe  . Metric  A^t 
reached^ up  to  $100  billion, -and  the  National  Federation  of 
Independent^Businesses  advised  that  the  major  portion  of  the 
cost  would-be  passed  on  to  the  consumer.     Costs  may  be  a  one- 
.iol^t^""'^"^  investment  over  a  long  period'of  time,  but  as 
shown  in  our  beverage  case  study,  consumers  pay  an  increased 
cost  every  time  they  buy  that  product. 

cho«o?^5I;  1^1'^^''^  to  benefits,  the  results  of  our  review, 
showed  that  few  benefits  could  be  directly  attributable 
to.  metrication.     There  is  no  assurance  that  the  ascribed 
JnnfS  K^^^  (benefits)  can  be  achieved  and  most,  if  achievable, 
could  be  accomplished  Wer  the  customary  system.     The  Board 
offered.no  support  for  benefits  to  be  achieved  by -conver ting 
•to  the  metric  system.  . 

-The  Board  stated  that  the  status,  of  metr  ic  conversion 
in  other  countries  should  be  updated  t6  reflect  current  con- 

oi^=?"^;  1=        .u"^°''""^^^°"        current  as  the  information  was 
obtained  ftom  these  countries  in  1978.     The  only  exception 
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was  the  public  reaction  against  metrication  in  the  United 
Kingdom  which  occurred  when  many  retail  areas^  such  as  fruits 
and  vegetables^  hardware^  and  floor  coverings  and  tiles  were 
were  scheduled  for  conversion  very  recently., 

»  ■  "■  ' 

The  Board  in-its  comments  cited  the  following  general 

belief:  } 

"The  fact  that  the  United . States  is  the  only 
major  nation  not  converted  to  the  use  of  the 
metric  system  has  led  leaders  in  industry^  labor^ 
government/  and  the  consumer  movement  to  recognize 
that  metrication  is  in  the  best  interests  of  the 
United  States  in  the  long  run.     Their  voluntary 
metr ic  actions  are  in  response  to  this  interna- 
tional situation  and  are  not  occurring  because 
of  the  so-called  'inevitability  syndrome.'     There-  \ 
fore,  contrary  to  what  the  Summary  recommends^ 
no  action  is  considered  necessary  to  combat  the 
so-called  Tinevitabili ty  syndromp^ •  should 
this  lead  us  to  ignoring  domestic  and  international 
realities.     A  clearer  definition  of  this  syndrome 
should  be  provided  to  distinguish  between  the 
United  States  when  interfacing  with  other  nations 
versus  factors  affecting  the  United  States  in  its^ 
internal  operation." 

The  fact  that  many  companies  are  converting  because  they 
believe  conversion  i&  inevitable  is  supported  by  our  question- 
naires and  direct  contact  with  knowledgeable  industry  repre- 
sentatives.   As  explained  in  the  report^,  the  inevitability  syn 
drome^  coupled  with  the  ripple ^effect/  generates  an  atmosphere 
of  conversion  to  the  metric  system  which  appears  to  be  unwar- 
ranted .  •«  ^     .  . 

Concerning  the  statement  that  labor  has  recognized  that 
metrication  is  in  the  best  interest  of  the  United  States  in 
the  long  run^  we  are  not  aware  of  a  major  international  union 
or  affiliate  of  the  AFL-CIO  that  has  made  Such  a  statement. 

If  a  company  wishes  to  trade  in  a  country^  it  must  con- 
form to  the  regulations  of  that  country  which  may  cover  lan- 
guage^  labels^  sizes^  and  so  on.     As  officials  of  the  U.S.- 
Office  of  the  Special  ^Representative  for  Trade  informed  us^ 
measurement  has  not  been  defined  as  a  trade  barrier.  Also, 
the  use\6f  metric  measures  could  facilitate  trade^  but  it.-^ 
is  not  a  significant  factor  as  reported  in  the. 1971  NBS  * 
study  and  substantiated  by  our  work. 
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.      A  maDority  of  large  businesses  believed  conversion  would 
•  facilitate  trade  because  a  common  measurement  language  would 
cbme.  into  use.  JTrade  is  also  facilitated  where  the  sa'me  lan- 
guage IS  used.     But  an  even  larger  majority  indicated  tjiey 
did  not  expect  any  significant  change  in  either  exports  or 
imports  as  a  result  of  conversion.     A  majority. of  the  firms 
.cited  factors,  such. as  competitive  prices,  high  product  qual- 
ity, superior  technology,  and  good  reputation  and  reliability 
as  being  of  major  significance  in  proaioting  exports.S  The 
design  and  manufacture  of  products  and  engineering Vtandards 
in  eib^pr  metric  or  customary  units  were  not  considered  to 
be  a.  sitfhif icant  trade  factor. 

With  respect  to  consumer  concerns,  'the  Board  stated 
that:      V  , 

.   •    "The  Metric  E^oard  recognizes  that  there  is  con- 
cern on  the.pWt  of  some  consumers  regarding  metric 
conversion.     :miis  takes  many  forms,  including  the 
use  of  metric  measurements  in  day-to-day  living  and 
in, the  market  place  with,  such  factors  as  package  ' 
sizing,  and  price  in  relation  to  metric  units. 
An  ongoing  public  information  and  awareness  pro- 
^  ■      gram  will  have  high  priority  for  Boapd  considera- 
tion.    As  the  Report  states,  the  public  must  be 
adequately  informed  and  offered  useful  education 
and  appropriate  responses  must  be  made  available 
for  consumer  concern." 

We  agree  and  believe  this  report  will  help  to  properly  inform" 
the,  consumers — all  Americans — of  the  -.advantages  and  disad-" 
vantages  -of  metrication.    Any  public  information  and  awareness 
.program  conducted  by  the  Board  should  inform  the  public  of 
the  potential  benefits  and  costs  involved. 

Finally  the  Board  stated  ^that: 

"The  United  States  Metric  Board  will  study  the 
relative  merits  of  yar ious ' alternatives  and  if  * 
^  it  deems  that  any  changes  in  the  present  Law  are 
necessary  it  will  so  recommend  to  Congress  and 
the  President  in  its  Annual  Report." 

.  We  trust  this  report  will  assist  the  Congress,  the  Ad- 
ministration, the  U.S.  Metric  Board,  and  all  Amexicansin 
becoming  familiar  with  what  is  involved  if  metric  conver- 
sion, takes  place  in  the  United  States*  ' 

« 
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UNITED  STATES  METRIC  BOARD 
MagaziM  Building  -  Suit*  301 
1815  North  Lynn  StrMt 
Ariington,  VA  22209 

August  7,  1978 


Honorable  Elmer  B.  Staats- 
Comptroller  General  of  the  United  States 
General  Accounting  Office  •  . 

Washington,  D.  C.  20548 

. '  ■  *         ■  • 

D^ar  Mr.  Staats:  ^ 

The  united  States  Metric  Board  appreciates  the  opportunity 
to  comment  oh  the  extensive  General  Accounting  Office  study 
on  "SSgSing  the  Alternatives:  Should  the  United  States  Adopt 
the  Metric  System?" 

The  body  of  the  report  contains  detailed  information  on  the 
status  of  voluntary  conversion  in  many  sectors  of  the  economy 
and  the  informatio^  will  be  used  by  the  United^States  Metric 
Board.     While  there  are  areas  of  disagreement  between  the 
united  States  Metric  Board  and  the  GAO  Report ,^there  is  no 
desire  to  be  disagreeable  about  it.     Nor  can  the  Board  be 
unduly  concerned  about  its  own  popularity,  while  it  devotes 
its  best  effort  to  this  most  serious  and 'worthy  subject. 

The  Executive  Suiranary  does  not  seem  to  reflect^ adequately 
some  of  the  thoughtful  analyses  contained  in  the  body  of  tne 
Report,  and  in  some  instances  the  Summary  distorts  the 
objectivity  of  the  body  of  the  Report.  . 

It  is  understandable  that  the  scope  of  the  .study  was  limited 
as  are  all  studies  of  this  nature.     It  is  important  to  note, 
however,  that  the  data  obtained  was  not  evaluated  in  detail 
for  its  validity,  as  acknowledged  in  the  body  of  the  Report. 
Also  no  samples  of  questionnaires  or  other  measuring  devices 
were  included  in  the  main  Report,  and  we  believe  the  valu6 
of  the  Report  would  be  enhanced  if  such  references  were 
covered.     Each  section  Of  the  Report  has-been  reviewed  in 
•depth  by  members  of  the  United  States  Metric  Board  and  de- 
tailed comments  will  be  submitted  to  GAO  on  or  before  Au- 
gust 21.     The  following  comments  are  directed  primarily  to 
the  Executive  Summary. 

The  Summary  implies  that  there  is  no  national  policy  now  ^ 
regarding  metrication.     Yet,  as  the  Report  itse^^f  points  out, 
in  quoting  from  the  Metric  Conversion  Act  of  1975: 
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"***the  policy  of  the  United  States  shall  be 
to  coordinate  and  plan  the  increasing  use  of 
*    the  metric  system  in  the  United  States  and 
to  establish  a  United  Stated  Metric  Board  to 
coordinate  the  voTLuntary  conversion  to  the 
metric  system," 

In  a  letter  from  The  White  House  to  the  Executive  Director  of 
the  .American  National  Metric  Council  on  December  31,  1975, 
President  Fo;rd  stated: 

"The  Metric  Conversion  Act  of  1975,  H.R.  8674, 
which  I  signed  on  December  23|  sets  a  national 
policy  of  converting  to  the  metric  system  and  . 
established  a  United  States  Metric  Board  to. 
coordinate  efforts  "for  voluntary  conversion," 

'        ■  I 
The  Report  states  that  the  national  policy  is  not  generally*, 
understood,  but  by  the  very  creation  of  "a  Metric  Board  the 
Act  has  provided  a  mechanism  for  minimizing  any  misunderstand- 
ing. 

In  passing  the  Metric  Conversion  Act  of  1975,  Congress  coiniriitted 
its  support  for  voluntary  conversion  to  a  predominantly^ metric 
measurement  system  and  created  a  Board  to  coordinate  it.  Now 
that,  the  United  States  Metric  Board  has  been  confirmed,  with 
proper  staffing  arid  budgeting,  it  wiil  Help  to  provide  a  clear 
understanding  of  what  is  involved  in  metric  conversion  and 
what  benefits  the  country  can  hope  to  realistically  achieve. 
Representatives  of  various  sectors  in  the  economy  serve  on 
the  Board  so  that  the  impact  of  voluntary  conversion  on  each 
will  be  fully  considered. 

Conversion  to  metric  can  be  discussed  both  from  the  position 
of  advantages  and  disadvantages,  as  treated  in  the  Report. 
The  question  of  fees t,  however,  cannot  be  easily  quantified, 
because  the  Report  fails  to  point  out  that  conversion  costs 
are  af  one  time  investment,  while  benefits  are-  continuous.  It 
fails  to  prqyide  adequate  analysis  to  support  the  contention 
that  "conversion  would  be  enormously  Jkpensive."     A  part  of 
the  United  States  Metric  Board  responsibility  is  to  investigate 
fully  the  costs  and  benefits  involved  so  that  any  change  can 
.be  economically  and  efficiently  accomplished. 

•)     .  ■  ■  ■ 

The  Executive  Sumfhary  comments  on  the  status  of  metric  con- 
version in  other  countries.     This  should  be  updated  to  reflect 
current  conditions.     Of  course,  a  United  States  Metric  Board 
must  remain  current  in  all  such  matters.  ^  ' 

]^/The  Board  stated  it  inadvertently  used  the  word  "predomi- 
nantly" and  requested  that  it  be  deleted. 
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,The  fact  that  the  United  States  is  the  only  major  nation  not 
converted  to  the  use  of  the  metric  system  ha^  led  leaders 
in  industry/  labor ^  government  and  the  consumer  movement  to 
recognize  that  metrication  is  in  the  best  interests  of  the 
United  States  in  the  long  run;     Their  voluntary  metric  actions 
are  in  response  to  this  international  situation  and  are  not 
occurring  because  of  tha  so-called  "ineviteibility  syndrome." 
Therefore/  contrary  to  wl^at  the  Summary  recommends/  no  action 
is  considered  necessary  to  cgmibat  the  so-called  "inevitability 
syndrome/"  nor  should  this  lead  us  to  ignoring  domestic  and. 
international  realitie-s.     A  clear.er  definition  of  this  syndrome 
should  be  provided,  tdf  distinguish  between  the  United  States  . 
when  ihterfacing  with  other  nations  versus  factors  affecting 
the  United  States  in  its  internal  operations. 

The  Metric  Bpatd  recognizes  that  there  is  concern  on  the 
part  of  some  consumers  regarding  metric  conversion. .  This 
takes  many  form3/  including  the  use  of  metric  measurements 
in  day-to-day  living  and  in  the  market  place  with  such  factors 
as  package  sizing/  and  price  in  relation  to  metric  units. 
An  ongoing  public  information  and' awareness  program  will  have 
high  priority  for  Board  consideration.     As  the  Report  states, 
the  public  must  be  adequately  informed  and^ offered  useful 
education  and  appropriate  responses  must  be  made  available 
^for  conspitier  ..concern.     The  Act  clearly  defines  the  respon- 
sibility of  the  Board  on  this  matter /  and  any  action  to 
contravene  this  can  be  interpreted  as  an  effort  to  deprive 
the/pubric  of  ^acts  concerning  the  metric  system  and  its 
application. 


G^O  note;    Material  has  been  deleted  because  of  changes  in 
final  report. 


The  Report  suggests  that  decisions  which  affect  so  many-  ^ 
people  in  our  country  should  be  made  by  the  representatives 
of  the*  people  -  the  Congress.     In  passing  the  Metric  Conversion 
Act  of  1975/  and  the  Education  Amendments  Act  of  1974, 
Congress  has  done  just  that.* 

The  United  States  Metric  Board  will  study  the  relative  merits 
of  various  alternatives  and  if  it  ^deems  that  any  changes  in 
the  present  Law  are  necessary  it  will  so  recommend  to  Congress 
and  the  President  in  its  Annual  Report. 
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In  considering  the  Metric  Act^  the  Congress  gave  this'  subject 
thoughtful  consideration  and  careful  analysis  before  passing 
the  Act  overwhelmingly.    ^Wisdom  reasons  that  it  deserves  an 
opportunity  to  function  in  the  best 'interests  of  all  United 
States  citizens.     Under  such  circumstances ' the  Metric  AQt^ 
is  a  careful  statement  of  Congressional  intent.  ^ 

'  ■    '     -s   .  '  • 

We  hope  the  above  comments  will  be.  helpful  to  you  in  re-^  ' 
vising  the  Executive  SLimmary. 


Sateiiig  St. 
Roger.  E.  Tra^ 
Co-^hairpersoiio  / 
,    Ad  Hoc 'Committee 


Copy:     Dr.  L.  F.  Polk 

Dr.  M.  E.  O'Hagan 


) 
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/^NNEX^-         ;         •      .         .  ,.  '.    '  ANNEX  I 

ASSOCIATIONS,  COMPANIES,  ORGANIZATIONS,  AND  GOVERNmInTAL 
AGENCIES  CONTRIBUTING  INFORMATION  FOR  THIS  REPORT 

♦  .   ■   ■  »■ 

A  &'m  Sheet  Metal  Co. 
Abbott  Laboratories 
Abrams  Aerial  Survey 
A.  Br.andt  Company  Inc. 

Accoustical  and  Board  Products  Association 
Ace  Supply  Co.  .  "  , 

ACF  Industries/  Inc.  /  .  ^ 

■Acme  Block  &  Supply  Co.  ' 
Acme  Foundry  Inc. 
Acme  industrial  Products,  Inc. 
Acme  Mills  Co.  ' 
Acme  Tag  &  Label  Co. 
Acorn  Tool  &  Die  "  .  " 

Adam'Block  &  Sons,  Inc.  » 
A.  Dayton  Lovelady 
Addressograph  Multigraph  Corp. 
Adelaar  Brothers,  Inc." 
Adele  Simpson  Inc. 
Adelphia  Automatic  Sprinkler 

A.  De  Swaan  Inc.  r^-  \ 

Adolph  Coors  Co. 

Advance  Car  Mover  Co.,  Inc. 

Aerospace  Industries  Association  of  America,  Inc. 
A.  E.  Staley  Manufacturing  Co. 

Agway  Inc.  : 
Aiken  Concrete 
-  Airguard  industries  Inc. 
Airco  Inc. 

Air-Coriditioning  &  Refrigeration  Institute  ^ 

Air  Products  &  Chemicals  Inc . ^ 

Air  Transport  Association  of  America 

Ajax  Hardware  Corporation 

Akron  Standard 

Akzona  Inc . 

Alcan  Aluminum  Corp. 

Alcatraz  Company  / 

Alden  Lyle  Co.      "  ^ 

Alexandria  Drafting  Co.  * 

Allan  S.  Goodman  Inc. 

Allegheny  Ludlum  Industries. 

Allen  Industries,  Inc. 

Allied  Chemical  Corp. 

Allis-Chalmers  Corp." 

Alox  Corporation 

Alumax  Corp, 
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AluAitium  Association f  Inc.     *  * 
Aluminqm-^Company  pf  America     •  > 
Alwin  Manufacturing  Company'  ^ 
AMAX/Ihc.  V  ^ 

/Amer ace  Corp.  -  ESNA  Division        .  . 
Amerada  Hess. Corp 

American  Apparel  Manufacturers  Association 

American  Architectural  Iron  Co,         .  ' 

Ametican  Artstone  Company^ 

American  Asbestos  ^oducts  Co. 

American  Association  of  Construction  Engineers 

American  Association  pf  State  Highway  and 

Transportation  Officials  <^ 
American  Automobile  Association 
American  Bakeries  Co,  V 
American  Boiler  Manufacturers  AssociatiOEfy'' 
American  Brands  Inc.  ^  ^C^-^ 

American  Broadcasting  Cos,  v 
American  Can  . 
American/Ceramic  iSociety    ,  t 
American  Cha'a^n  and  Cable  Co,  f  Inc, 
American  Chapter/International  Real 

Estate  Federation 
Amiericari  Chemical  Society 

American  Concrete  Institute  ..^^ 
American  Concrete  Pipe  Association  '  i 
American  Congress  on  Surveying  &  Mapping 
American  Consul tii|3  Engineers  Councils 
American  Corporation  ,  1-6^., 

American  Cyanam^id  Co,  ' 
American  Dental  Association 
American  Device  Manufacturing  Co, 
American  Federation  of  Labor  and  Cong  re  sis  ' 
«  of  Industrial  Organizations  /'^ 
American  Federation  of  Small  Business 
American  Frozen  Food  Industry 
American  Gear  Manufacturing  Associatiof 
American  Hoist  &  Derrick  Co,  ^ 
American  Home  Economidp Association 
American  Home  Products  Corp,  ^ 
American  Hospital  Association 
American  ^Industrial  Real^  Estat^e  Association 
American  Institute  for  Design  &  Draft 
American  Institute  for  Imported  Steel 
American  Institutes  for  Research  \ 
American  Institute  of  Architects  J 
American  Institute  of  Constructors 
American  Institute  of  Landscape  Architects 
American  Institute  of  Merchant  Shipping 
American  Institute  of  Real  Estate  Appraisers 
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American 
American 
American 
American 
American 
American 
American 


Institute  of  Steel  Construction 
Institute  of  Timber  Construction 
Insurance  Association 
Iron  and  Steel  Institute  * 
Land,  Development  Association 
Lar^cjmark  Corp. 
Lumber  Standards  Committee 
American.  Management  Association 
American  Manufacturing  Co.  Inc. 
American  Medical  Association 

Motors  Corp.  0 
Mutual  Insurance  Alliance 
National  Metric  Council 
National  Standards  Institute 
Paint  Products  Co.  ) 
" Paper  Institute 
Petroleum  Institute 
Pharmaceutical  Association 
Plastic  Products  Co.  *  * 

Playground  Co. 
Plywood  Association  ' 
Reinforcing  Bar  Producers 
American  Right  of  Way  Association 
American  Road  Builders  Association 
Samoa  Metrication  Project 
Shipbuilders  Council 
Sign  and  Indicator  Corp. 
Society  for . Engineer ing  &  Education 
Society  for  Hospital  Engineers 
Society  for  Landscape  Architects,  Inc. 
Society  'for  Metals 
Society  foj:  Planning  Of ficials 
Society  for  , Quality  Control,  Inc. 
American  Society  for  Testing  and  Materials  ' 
American  Society  of  Agricultural  Engineers 
American  Society  of  Appraisers 

American  Society  of  Architectural  Hardware  Consultants 
American  .Society  of  Civil . Engineers 

of  Concrete  Construction 
of  Interior  Designers,  Inc . 
^  of  Heating,  Refrigerating,  and 
Air-Conditioning  Engineers 
American  Society  of  Mechanical  Engineers 
American  Society  of  Plumbing  Engineers 
American  Society  of  Real  Estate  Counselors 
American  Society  of  Sanitary  Engineers 
American  Specifications  Institute 
American  Supply  Association 
American  , Standard  Inc. 
American  Steel  Works 


American 

.American 

American 

American 

American 

American ' 

American 

American 

American 

American 

American 

American 


Amer  ican 
American 
American 
American 
American 
American 
American 
American 
American 


American  Society 
American  Society 
American  Society 
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American  Trucking  Association 

American  Welding  Society 

American  Wood  Council 

American  Wood-Preservers  Association 

American  Wood  Preserver s  Institute 

AMP,>  Inc.  * 

AMP  Inc.  ^  .  "  . 

Amstar  Corp .  - 
Amsted  Industries  Inc. 
Amtel  Inc . 

Amtower  Orthopedic  Appliances 

Anaconda  Co. 

Anchor  Hocking  Corp. 

Anderson  Ford  Inc. 

Anderson  Machinery  Co. 

Ander sori-McGriff  Co.  - 

Andrew  Obes  Son  Inc. 

Anheuser-Biisch  Inc. 

A.  0.  Green  Refractories  Co. 

A.  0.  Smith  Corp. 

Apartment  Owners  and  Managers  Association 
Apex  Corporation  a 
Apex  Tool  Works  Inc. 
\  Apex  Wines-Liquors 
A.  Phillips  &  Sons 

Appalachian  Hardwood  Manufacturers  Association 
Apparel  Manufacturers  Association  of  Canada 
A.  R.  Abrams  Inc. 
Arbed  Steel  Co.  of  Luxemburg 

Archer-Daniels-Midland  Co.  ,  . 

Architectural  Aluminum  Manufacturers  Association 

Architectural  Art  Manufacturing 

Architectural  Woodwork  Institute 

Aris  Products  Co.  Inc. 

Arinco  Steel  Corporation 

Armstrong  Cork  Co. 

Armstrong  Rubber  Co. 

Arnold  Click  &  Co.  Inc. 

Aromatic  Red  Cedar  Closet  Lining  Manufacturers  Association 
Arthur  F.  Schultz  Co. 

Arthur  H.  Freedberg  Co.  ^ 
Arvin  Industries/  Inc. 
Arvin  Water  Co. 
Asarco 

Ashland  Oil  Inc. 
Ashton  Brothers  Co. 
Ashton  Lewis  Lumber  Co.  Inc. 
Asphalt  Institute  , 
Associated  Builders  &  Contractors^  Inc. 
/     Associated  Food  Equipment  Co.  ; 

-  V  ■■■■  V  ^■  ■  .      .  ■ 
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Associated 
; Associated 
Associated 
Associated 
Associated 
Association 


General  Contractors  of  America 
Milk  Producers 
Sandblasting  Contractors 
Specialty  Contractors  ^ 
Student  Products 
of  American  Railroads 


Engineering  Consultant 
Inc. 


Association  of  Asbestos  Cement  Pipe  Products 
Association  of  Asphalt  Paving  Technologists 
Association  of  Canadian  Distillers 
Association  of  Drilled  Shaft  Contractors 
Association  of  Home  Appliance  Manriif acturer s 
Association  of  Steel  Distributors 
Association  of  University  Architects 
A-T-C  Inc. 

Atlantic  Richfield .Co. 
Atlantic  Varnish  and  Paints 
^  Atlas  AQtomation/  Inc. 

Atlas  Corrugate  Case  Co.  Iryj. 
J  Atwell  Co.  '^^ 

Atwood  Adhesive  Inc. 

Aufdemkampe  Hardware  Co. 

Aurora  Blacktop  Inc. 

Austin  A.  Baker  Estate^ 

Auto  Cast  Inc. 

Auto  Chlor  System  Inc.: 

Automated  Procedures  for 

Automotive  Service  Councils^ 

Auto  Parts  Co.  Inc. 
:    Avalon  Classics  Inc. 

Avco  Corp*  ' 

Aver^r  International 

Aynet  Inc .  "  - 

Avon  Products  Inc. 

Babcock  &  Wilcox  Co. 

Badger  State  Bank  (WI),' 

Badgett  Steam  Lubricat 

Bailey  Lumber  Company 

Baker  International 

Ball  Corporation 

Ballymore  Company 

Bank  of  Currituck  (NC) 

Bank  of  Hydro^  (OK) 

Bank  of  Lemmon  (SD) 

Bank  of  Lyon  County  (KY) 

Bank  of  Woodstock  (GA) 

Barker  Advertising 

Barmakian  Brothers  ^ 

Barnett  Optical  Co. 

Barnstable  County  Supply  Co 

Bauer  Industries  Inc. 


s 
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Bausch  Lomb 

Baxter  Land  Co.  Inc.  " 

Baxter  Travenol  Laborator ies,  Inc; 

B  &  B  Tool  &  Die  Co.  Inc.  ^ 

Beaco  Equipment  Company 

Be amis,  Co.  Inc. 

Beatrice  Foods  Co. 

Bechtel/  inc. 

Becton  Dickenson  &  Co. 

Beech  Aircraft  Corp. 

Belco  Petroleum  Corp. 

Bell  &  Howell  Co. 

Bellas  Co.  Inc.  , 

Belle  Isle  Apartments 

Bendix  Corp. 

Bergha.usen  Chemical  Co.' 
Bergman  &  Isaac     '  ^ 
Ber kel  Inc . 

Ber ringer  Brothers  Wine  Co.^ 
Bethlehem  Steel  Corp. 
Bethlehem  Suburban  Motor  Sales 
Better  Brands  of  Atlanta  Inc. 
B.  F.  Goodrich  Co. 
B  &  H  Tool \&,  McMsliiTie^^ Corp. 
Bill  Collins*  Pdt'd'  '^^ 
Bill  Garrett  Chevrolet  Inc. 
Billy  the  Kid 
Bilt  Rite  Construction^  Go. 
Bio  search  , 
Bishop  Distr ibuting  Co . 
Bitumii^fous^ipe  Institute 
Black  &  Decker  'Manufacturing  Co. 
Black  River  Quarry  Inc* 
Blakely  Laundry  Co. 
Blissfield  State  Bank  (MI) 
Bliss  Steei  Products  Corp. 
B.  fit  L.  Madhirie  Company. 
B.  L.  Marder  Co .  . 
Blom  Industries  Inc.^ 
Blue  Bell  Inc. 
Bluebird  Inc. 

Blue  Rivfer  Sand  fit  Gravel  Co. 
Boeing  Company  -  The 
Boichot  Cpnctete 
Boise  Cascaide  Corp. 

Boland  Marine  &  Manufacturing  Co.  Inc. 
Bone  \lnc . 

Boone  State  Batik  (IL) 
Bo0rivj^lle  Manufacturing  Corp. 
Borden  Irjc  ^ 
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Borg  Warner  Corp.  ^ 

Boro  Lumber  Co.  inc.  '  . 

Bosak  Motor  Sales' Inc. 

Boston  Digital  Corp.^ 

Bouma  Tile  &  Acoustical  Co. 

Bowdil  Company 

Brake  Supply  Co.  inc. 

Brandon  Applied  Systems,  Inc. 

Br anom  Instrument  Co.  Inc. 

Brattle  Instrument  Corp.  '  " 

Brennan  Brothers  .  f-.. 

Bresee  Chevrolet  Co.  Inc.  •  ' 

Brewers  Association  of  Canada 
Brick  Institute  of  America 

Bricklayers,  Masons,  &  Plasterers  Internatidnal 

Union  of  America 
Bristol  Myers  Co.  '    '  ^ 

British  Aircraft  Corp. 
British  Government 
British  Embassy 

British  Standards  Institute  ^ 
Department  of  Prices  and  Consumer  Proteotion r 
Metrication  Board  ■  m 

Bronxviaie  Public  Schools  ,f 

Brockway  Glass  Inc. 
,  Brooks  Foundry 

Brown  Group  Inc. 

Brown  &  Root,  Inc.  . 
Brown  and  Sharpe  Manufacturing  Co. 
Bruce  H.  Rittehburg  III 
Brunswick  Box  Co. 
Brunswick  Corp.  ^ 
Buchanan-Cellers  Grain  Co. 
Buchman  &  Buchman 
Buchyrus-Ejrie  Co.* 
Budd  Co. 

Buell's  Speedometer  Service 

Builders'  Hardware  Manufacturers  Association 
Building  Officials  &  Code  Administrators  International 
Building-  owners  &  Managers  Association  International 
Building  Research  Institute 
Building  Stone^  Institute 
Burleson  State  Bank  (TX) 
Burlington  Industries  Inc. 
Burlington  Sign  Company 
Burroughs  Corporation 

B.  W.  Controls  Inc. 

C.  A.  Briggs  Company 
Cabot  Corp.  ~  ' 
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Caldwell  Distribution  Co.,  Inc. 
California  Property  Broakers  Ltd. 
California  Redwood  Association 
Calmar  Manufacturing  Company  Inc.  ^ 
Calnap  Tanning  Co. 
Cameron  Iron  WorkS/  Inc. 
Campbell  Soup  Co..  * 
Campbell  Taggart  Inc. 
Canadian  Beverage  &  Glass  Association 
Canadian  Construction  Association 
Canadian  Farm  and  Industrial  Equipment  Institute. 
Canadian  Home  Economics  Association 
Canadian  Hospit^al  Association 
Canadian  Soft  Drink  Association 
Canadian  Wine  Institute 
Canadian  Wood  Council^ 
'  Can  Manufacturers  Institute 
Cannon  Mills  Co.  - 
Capital  Machine  Co.  Inc. 
Capitol  Engraving  Co. 
Capitol  Toy  Distributors  Inc. 
Carborundum  Co. 

Cardunal  Savings  &  Loan  Association  (IL) 
Carl  Heinrich  Co.  Inc. 
Carl  I.  Schaeffer  Electric  Co. 
Carlingr-National  Brewer ies/  Inc. 
Carlsbad  Auto  Co.  • 
Carlton  National  Bank  (MN) 
Carnation  Co. 
Carney  Buick  Company 

Carol lo  Construction  Co.  * 

Carrier  Corp.  ^  . 

Carroll  Independent  Fuel  Co. 

Carrdllwood  State  Bank  (FL) 

Gary  Publications  Inc . 
'  Casey  Sound  Systems  Inc. 

Cast  Iron  Pipe  Research  Association 

Cast  Iron  Soil  Pipe  .Foundation 

Cast  Iron  Soil  Pipe  Institute 

Castle  &  Cooke  Inc.  ^ 
\  Castle  Cars  Inc. 

Cast  Specialties  Inc. 

Catawba  College  > 

Caterpillar  Tractor  Company 

Caudill  Rowlett  Scott r  Inc. 

Cavalier  Press,  Inc. 

Caxto^l  Printers  Ltd. 

CBS,  Inc . 

Ceiling  &  Interior  Systems  Contrdictors  Association 

■       .  ■•    ■  ■  •  ^:    .  '  ■  ■ 
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Celanese  Corp, 

Cellular  Concrete  Association 

Cel-u-Dex  Corporation 

CJpnter  Chevrolet  Inc. 

Central  Apex  Engtaving  Co.  ' 

Central  Beer  Distributing  Co.^  Inc. 

Central  Investment  Corp. 

Central  Liquor  Store^  Inc. 

Central  Ohio  Breeding  Association  * 

Central  Rubber  Co.  Inc. 

Central  Soya  Co.  loc. 

Central  Washington  Grain  Growers  Inc. 

Central  Wood  Preserving 

C.  E.  Pennington  S^. 

Cereal  Institute 

Cer  ro-Marmon  Corp.^ 

Certain-Teed  Products  Corp. 

Certified  Ballast  Manufacturing  Association 

Cessna  Aircraft  Company 

CF  Industries^  Inc. 

Chain  Link  Fence  Manufacturers  institute  , 

Chamber  of  Commerce  of  the  United  States 

Champion  international  Corp. 

Champion  Spark  Plug  Co. 

Charles  D.  Best/  General  Contractor 

Charles  H.  Beckley  inc.  .  , 

Charter  Co.   .  . 

Cheeseborough  Ponds ^  Inc. 

Chemetron  Corp. 

Chemray  Coatings  Corporation 

Chem-Trand  Inc.  i^;^ 

Cherokee  Industries  Inc. 

Chesterfield  Yarn  Mills  Inc. 

Chetek  State  Bank  (WI) 

Chicago  Bridge  and  Iron  Company 
Chicago  Sanitary  Rag  Co. 
Chicago  State  University 
China  Trade  &  Industrial  Service 
Christian  Brothers  Wine  Company 
Christian  County  Farmers  Supply 
Chromallow  American  Corp. 
Chrysler  Corporation 
Cincinnati  Milacron  Inc. 
Cities  Service  Co* 
Citizens  BankJMCO  ^ 
Citizens  State: Bank  (KS) 
Citizens  Stated  Bank  (ND) 
Citizens  State  Bank  (TX) 
Citizens  Telephone  Co*  Inc. 
Citj^  of  St.  Louis  Park,  Minnesota 
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C.  J,  Erickson  Plumbing  Co. 

Clarence  Cardin 

ClarerJce  Dixon  Cadillac  Inc. 

Clark  Equipment  Co,  ^  ' 

Clark  Oil  &  Refining  Corp. 

Clements  "Supply  Co.  Inc.  ^ 

Cleveland  Grocery  Co. 

Cleveland  Ignition  Co, 

Cleveland  M'ills  Company  , 

Cleveland  State  University 

Cleveland  Steel  Container 

Clipper:  International  Corp.  '  *  ^ 

Clorox  Co. 

Clover  Farms  Dairy  -  .      '    '  ■'  ^ 

Cluett  Peabody  &.  Co,  Inc. 

Cobbs  Manufacturing  Co.  * 
Coca  Cola  Bottling  Co.  Inc.  (IN) 

Coca-Cola  Co.  • 

Colgate  P'almolive  Co. 

Collins  &  Aikman  Corp.        •  ' 

Colonial-Petz  Corp. 

Col't  Indusferies  Inc.  *  ^  • 

Columbia  Pictures  Industries,  Inc. 
Column  Research  Council 
Comatic  Laboratories,  Inc.- 

Combu^stion  Engineering  inc.  '-^  ; 

Comfo'rt  Brick  &  Tile  .Co.      *  , 
Comfort  Chair  Company 

Commercial  Bank  (MO)  '  ,  , 

Commercial  State  Bank  (IL) 
Commercial  Warehousing  Co'. 

Commissioner  of  Baseball  < 
Commonwealth  Oil  Refining  Co. 
Commonwealth  University 

Computer  &. Business  Equipment  Manufacturers  Association 
Concrete  Products  Co. 
Concrete  Reinforcing  Steel  Institute 
Cone  Agra,  Inc.        '  ^ 
Cone  Mills  Corp^  ^  ^ 

Conference  of  American  Small  Business  Organizations 
Consol'eum  Corp. 
Consolidated  Aluminum  Corp. 
Consolidated  Foods  Corp. 

Construction  Industry  Manufactuers  Association 
Construction  Specification^  Institute 
Construction  Writers  Association 
Consumers  Association  of  Canada 
Consumers  Financial  Services 
Consumers  Gas  Co.  Inc. 
Container  Corp.  of  America'^ 
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Continental  Glass  Co. 
Continent^al  Group,  Inc. 
Continental  Oil  Co^, 
Continental  Trailways 
Contractors  Supply  Co. 
Control  Data  Corporation 
Controlled  Atmosphere  Processing,  Inc 
,  Cook  Industries 
Cookson  Company 
Cooling  Tower  Institute 
Cooney  Industries  Inc.. 
Co-operative  Union  Merc.  Co. 
Cooper  Industries  Inc. 
Cooper  Tire  and'^  Rubber  ^ Co. 
Cope  Rendering  Co.    -  • 
Copper  &^Brass  Fabrication  Council 
Copper  Development  Association,  Inc. 
Cora-Tx  Manufacturing  Co. 
Corning  Glass  Company  of  Canada 
Corning  Qlass  Works 
Coronet  Fashions  j  - 

Corra  Plumbing  Co.  Inc. 
Cotter  and  09mpany 

Council-  of  Education  Facility  Planners 
Council  of  State  Governments 
CPC  International  Inc.  *  '  • 

Crane  Co. 

Cijeative  Living  System  Inc. 

Creative  Universal,  Inc* 

crescent  Food  Co. 

Crescent  Machine  &  Nipple 

Crest  Apparel  Co.  Inc! 

Crestview  Vault  &  Memorial  Co. 

Creswell  Insurance  Agency 

Cronin. Supply  Co.  Inc. 

Crosby-Whipple-Oil  Corp. 

Crown  Central  Petroleum  Corp. 

Crown  Cork  &  Seal  Co.,  Inc. 

Crown  Zellerbach  feorp^ 

Crystal  Heating  &  Smet  Co. 

C.  Schmidt  and  Sons,  Inc. 

C.  S.  Ohm  Manufacturing  Company 

Cultured  Marble  Institute  ^ 

Custom  Built  Cabinet  &  Supply 

Cummings  Leather  Co.  Inc. 

Cummins  Engine  Co. 

Curtiss-Wright  Corp. 

Curtis  Universal  Joint  Co. 

Custom  Fabrics  Inc. 
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Custom  Industrial  Park  Pasco 
Cutler-Hammer  inc. 
Cyclops  Corp. 
^    Cyrus  W.  Scott  .Manufacturing  Co.- 
Dairylea  Cooperative /  Inc. 
Dana  Corp. 
Dana  Printing  Co. 
Dt  &  S.  Die  and  Mold  Inc. 
Dane  Manufacturing  Co.  Inc. 
Dari  River  Inc . 
Danside  Fabrics  Inc. 
Dan  Tucker  Equipment  Co. 
Darby  Buick  Inc. 
Dart  Drug 

Dart  Indu'str ies^  Inc . 
Data  General  Corporation 
pavid,-  B.  Robinson 
Daw  Pr  in  ting:*  InJc  Co . 
bayco  Corp.  / 
D.  B.  Enterprises^  ^^P» 
De  Bourgh  Manufactur j.ng  Co. 
Dedoes  Industries  Inc. 
Dee  Nelson  Flowers-Gifts 
Deeir  Creek  Compress  Co.  Inc. 
Deere  &  Co.  . 
Delano  Granite  Inc. 
Del  Mar  Die  Casting  Co.  / 
Del  Monte  Corporation  ^ 
Delta  Associated  Industries 
'    Delta  Microwave 

Del tide  Fishing-Rental 
Demor's  Northway  Lincoln  Mercury 
Dennis  Rzadko's  Tires  and  Wheels^  Inc. 
Derby  Grain/  Inc> 
Deston  Co . 

Developmental  Sciences  Inc. 
Diablo  Sysbi^ms  Incorporated 
Diamond  Ice'  &  Coal  Co. 
Diamond  International  Corp. 
Diamond  Shamrock  Corp. 
Dick  &  Kirkman  Inc. 
Digital  Equipment  Corp. 
Diskey  Sign  Corp. 
Diso  Corp. 

Distilled  Spirits  Council  of  the  United  States/  Inc. 
District  of  Columbia 

City  Council 

Department  of  Education 
Dixie  County  State  Bank  (FL) 
Dixie  Distributing  Co.  Inc. 
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Dixie  Electric  Co. 

Dixie  Engravi^ng  Company  ' 

Dixie  National  Stockyards  Inc.  ^ 

Dixie  News  Co ^  Inc. 

Do All  Company 

Doces  Sixth  Avenue  Inc.  ^ 

Doerr  Electric  Corp. 

Dominion  Lock  Inc. 

Don  Jensen  Construction 

Door  Operator  &  Remote  Control  Manufacturing  Association 
Door  Unit  Manufacturing  Corp. 
Douglas  Properties  Corp. 

Dover  Corp.  '  ' 

Dover  Peoples  Bank  &  Trust  Co.  (TN) 

Dow  Chemical  Co.       .  ^ 

Dow  Corning  Corp'.  , 

Dr.  Chateliers  Plant  Food 

Dresser  Industries  Inc. 

Dudden  Elevator  Inc.  \  . 

Dumes  Salvage 

Dunlop  &  Johnston  Inc.  ^ 
Dupey  En/terprises  Inc. 
Durable  Woods  Institute  .' 
Durant  Chevrolet  Co.  t  * 

bu  Teau  Chevrolet  Co.  ^      -   '  '  — »v  w>^ 

Eagle-Picher  Industries 
Eastern  Airlines 
Eastern  Gas  &  Fuel  Associations 
Eastern  Nebraska  Telephone 
Eastman  Kodak  Company 
Eaton  Corporation 
'Eaton  Foods  Inc. 
Ecolotec  Inc. 

Economics  Laboratory /  Inc. 

Economy  Sales-Supply  '   *  ■   ^  , 

Edgebrook  Development  Corp. 

Edgerton  Co-Op  Creamery 

Edlund  Company  Inc. 

Educational  Testing  Service 

Educators  Industries  Inc.  9 

Edwin  V.  Lord 

E.  H.  Bindley      Co.  Inc. 

Ehler  Brothers  Fertilizer 

E.  I.  Dupont  de  Nemours ^  Inc. 

E.  J.  McCarthy  &  Sons. 

Electrification  Council-The 

Elias  Industries  Inc. 

Elk  State  Bank  (KS) 

Elliots  Inc. 

Elmer  Logsdon 
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Eltra  Corp. 

J51i  tiilly  5y?:Co.  ^ 
"Embassy  of  France  . 
Embassy  of  Mexico 
Em^erson  Electric  Co. 
Emhart  Corporation 
Empire  Contracting  Co. 

Empire  Tool  Co.  ^  . 

Encyclopedia  Britannica  Educational  Corporation 
Engineers  Joint  Council/  Inc. 
Entwisles  Concrete  Block  Inc. 
Envirotech  Corporation 
Equipment  Corp.  of  America 
Equitable  Securities  Corp./   (TN)  i 
Erickson  Corp.  ^  . 

Erlanger  Perpetual  Building  and  Loan  Association 
E.  R.  Snell  Con tractor sine . 
Esmar k  Inc .  ^ 
Ethyl  Corpw 

European  Community  Information  Service 
Evans  Products  Co.  ^ 
Excel  Electric  Service  Co. 
Ex-Cell-0  Corp. 
Ejf moor  Knitwear  Co.  Inc. 
Expanded  Shale  Clay  and  Slate  Institute 
Exxon  Corp. 
Fab-Alloy  Company 
Facing  Tile  Industries 
Facing  Tile  Institute 
Fair bairn  Electric  Inc. 
Fairchild  Camera  &  Instrument 
Fairchild  Machine  Co.  Inc. 
Fairmont  Foods  Co.  * 
Famariss  Oil  Refining  Co. 
Fannin  &  Son 
Far  East  Conference 

Farm  and. Industrial  Equipment  Institute 
Farm  and  Land  Institute 
Farmers  and  Merchants  State  Bank  (KS) 
Farmers  and  Merchants  State  Bank  (MN) 
Farmers  Bank  (MO) 
Farmers  Co-op  Creamery 
Farmers  Co-op  Elevator  Co. 
Farmers  Co-op  Exchange 
Farmers  Co-op  Grain  Association 
Farmers  Elevator  Co. 
Farmers  Elevator-Merc.  Co. 
Farmers  Grain  of  Dorans 
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Farmers  National  Bank  (IL)  . 
Farmers  National  Bank  (MN) 
Farmers  Savings  Bank  (lA)  . 
Farmers  State  Bank  (NB) 
Farmers  State  Bank  (ND) 
J    Farmers  Union  Elevator  (ND) 
Farmers  Union. Oil  Co.,  (ND) 
Farmland  Industries  Inc. 
Fasteners  Inc . 

Fayette  Farmer s~TotOp  , 
F.  C,  Mason  Company 
Federal  Co.  - 
Federal-Mogul.  Corp. 
Federal  Paper  Board  Co. 
Federal  Screw  Products  Inc. 
Federal  Screw  Works 

Federal  Timber  Purchasers  Association 
Federal  Wholesale^ Toy  Co. 

Federation  of  Societies,  for  Coating  Technology 
Fein  Container  Corp. 
Felix  M.  Mendelson  Co. 
Ferdinand  Gutmann  &  Co. 
Ferro  Corp. 
:  ■  Ferrys  "  S:)  ' 

Fessler  Knitting  Co.        °  ^ 

Fibre  Leather  Manufacturing  Corp.  ^ 

Fieldcrest  Mills  Inc. 

Filter  Material  Inc. 

Financial  Computer  Services 

Fine  Hardwoods-American  Walnut  Association 

Fir  and  Hemlock  Door  Association 

Fireline  Inc . 

Firestone  Tire  &  Rubber  Co. 

First  Growth  Capital  Inc.  (OK) 

First  National  Bank  (COJ 

First  National  Bank  (CT) 

First  National  Bank  (lA) 

First  National  Bank  (IL) 

First  National  Bank  (KS) 

First  National  Bank  (KY) 

First , National  Bank  (MO) 

First  National  Bank  (NB) 

First  National  Bank  (ND) 

First  National  Bank  (OK) 

First  National  Bank  (TX) 

First  National  Bank  (VA) 

First  State  Bank  (MN) 
First  State  Bank  (TXj 
-Flat  Glass  Marketing  Association 
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Plavorland  Industries  . 

Fleetwood  Enterprises  . 

Flexible  Pavements y'^nc. 

Flint  Creek  Valley  Bank  (MT)  .  , 

Flirvtkote  Co.  t 

Florida  Merchant  Police  Inc..  f 

Flour  Corporation  ' 

Flowers  Baking  Co.  Inc. 

Floyd  Rice  Ford  Inc. 

FMC  Corp.  ^ 

F.  N.^T.  Industries  Inc. 
Food  Marketing  Institute 
Ford  Motor  Company 
Forest  Products  Research  Society 
Forke  Brothers 
Foster  Wheeler  Corp. 
Foto  Finishers  Inc. 
Fourdruner  Kraft  Board  Institute 
* Fowler-Bourg  Co.  Inc. 
Fowler  Roofing  Co.  Inc. 
Foxboro  Co. 

Frank  Bancroft  Co.,  Inc. 

Frank  C.  Gibson  >a:nc. 

Franzia  Brothers  Winery 

Frederick  &  Herrud/  Inc.  / 

Freeland, Gauge  Co. 

Freeman  Co. 

Freemark  Abbey  Winery 

French  Knitting  Mills 

French  Oil  Mill  Machinery  Co. 

Friedland  International  Shopping  Corp 

Fromm  and  Sichel>  Iriir. 

Frontier  Inc.      '  ' 

Frontier .Press  Company 

Frontier  Wholesale  Co.  Inc.  v 

Frost ie  Freeze  / 

Fruehauf  Co. 

Fruit  Auction  Sales  Co. 

P.  X.  Smith  &  Sons  Company 

GAF  Corp. 

Gallo  Wine  Company. 

Galvanized  Ware  Manufacturers  Council 
Gamache  Ranches  Inc. 
Gannett  Co. 

Garber  Co-op  Association 
Gardner-Denver  Co. 
Gastineau  Lumber  Co. 
Gatco  Bushing  Co. 
Gates  Lear jet  Corporation 
Gates  Rubber  Co.  , 
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Gaylord  Bcos.  Inc. 

Gay-Tred  Mills  Inc. 

G.  B.  Dupont  Company  Inc. 

G.  Buehler  &  Co.  Inc. 

G.  C.  G.  Jewelry  Manufacturing  Corb. 

G.  C.  M.  Mills  Inc. 

G.  D.  Searle  &  Co. 

Gear  Works  Seattle  Inc. 

Geering  Broach  &  Spline  Inc.  .  . 

Gene  Bell  Chevrolet 

General  Aviation  Manufacturers  Association 

General  Birch  Service  Corp. 

General  Broach-^s  Engineers  Co. 

General  Cable  Co. 

General  Cinema  Corp. 

General  Drafting  ' 

General  Dynamics  Corp. 

General  Electric  Co. 

General  Foods  Carp. 

General  Host  Corp. 

General  Instrument  Corp.  ^ 

'General  Mills  Inc. 

General  Motors  Corporation 

General  Products  Corp. 

General  Signal  Cotp. 

General  Tire  and  Rubber  Company 

General  Tobacco  Candy  Co. 

Genesco  Inc.  .  ' 

George  A.  Cenkner 

George  A.  Hormel  &  Co.  ■    '  ^ 

George  A.  Jerry  Co.  ^ 
George  Washington  Hospital 
Georgia-Carolina  Oil  Co. 
Georgia  Coated  Fabrics  Co. 
Georgia-Pacific  Corp. 
Gerber  Products  Co. 
Gerlinger  Industries  Corp.  • 
Gersbn  &  Gerson  Ina. 
,  Getty  Oil  Co. 
Giant  Food^.  Inc. 
Gibson  Coal  Co.  Inc. 
Gillette  Co.  .  . 
Glandorf  Tile  Co. 
Glass  Container  Council  of  Canada 
Glasson  Inc. 

Glass  Packaging  Institute 
Glenn  L.  Haught  &  Sons 
Glenn  Machine  &  Welding  Co. 
'  G.  L.  Sayles  Inc. 
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Goforth  In(3ustriesy  Inc.  '  - 

Golden  Belt  Telephone  Association  Inc. 

Gold  Kist  Inc • 

G.  O.  Nitzsche  Sons 

Good  Chevrolet  Motors 

Good-Life  Chemicals  Inc. 

Goody  Housekeeping  Magazine 

Gooc^year  Tire  &  Rubber  €o. 

Gordon  Bartels  Co.  Inc. 

Gould  Inc .  \ 

Government  of  Australia 

Australian  Metric  Conversion  Board 

Embassy  of  Australia 
Government  of  Canada  ■ 

Department  of  Consumer  and  Corporate  Affairs 

Embassy  of  Canada 

Metric  Commission  Canada 

Standards  Council  of  Canada 
G.  P.  Lachicotte  . 
Graco  Fertilizer  Co. 
Grand  Rapids  Forging  &  Steel  Co. 
Graphic  Metals  Inc. 
Great  Atlantic  &  Pacific  Tea  Company 
Great  Lakes  Sales  Inc .  .  ,f  ^ 

Great  Northern  Distributors  . 
Great  Western  United  Corp.      '    '  ^^^^^'K  i^'/'^r^-'^ 
Green  Brothers  Gravel  Co.  Inc. 
Green  Giant  Co. 
Greenville  News  Inc. 
Greyhound  Corp. 

Grocery  Manufacturers  of  America/^  Inc. 

Grocery-Products  Manufacturers  Association  of  Canada 

Groov  Pin  Corp. 

Grosseurth  Distillers  Inc. 

Groth  Chevrolet  Co. 

Grumman  Corp. 

Grundy  National  Bank  (lA) 

Guarantee  Iron  Works 

Guide  for  Religious  Architecture 

Guild  Wineries  &  Distilleries  , 

Gulf  Oil  Corp. 

Gulf  &  Western  Industries: 

Gustafron  Ice  Cream  -  Dairy  Co. 

Gust  G.  Larson  &  Sons  Inc. 

Gypsum  Association 

Gypsum  Drywall  Contractors  International 

Hackensack  Specialty 

Hallcraft  Inc. 

Hamil ton  Lumber  Veneer 
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Hammermill  Paper  Co. 

Hand  Tool  Institute  ^ 

Handy  &  Horman 

Hanes.  Corp.  '? 
Banna  Mining  Co. 
Hanna  faint  Manufacturing  Co. 
,   Hanson  Scale  Co. 
Harbison  &  Mahony 
Hardings  Three  Rivers  Markets 
Hardwood  Dimension  Manufacturers  Association 
Hardwood  Plywood  Manufacturers  Association 
Hardwood  Research  Council 
Harnischfeger  Corp. 
Harper  &  Bowers  Iric. 
Harris  Corp.  -  : 

Harris  &  Frank  Inc. 
Harsco  Corp. 

Hartley  Gove  Sons  ' 
Hart,  Schaffner,  &  Marx 

Harvey  Cadillac  Co.  Inc.  ^ 
Hauser  Chevrolet  Co.  Inc.  ^ 
Hawkridge  Brothers^ Co.  Inc. 
Hayes  Brothers  Inc. 

He^Lth  Industry  Manufacturers  Association 
Hechi/igers,  Inc.  . 

Heil  Equipment  Phiiadeiphia 
Hendrix  Wire  &  Cable. Corp. 
Henry  Co.       ■  ''-iv^ 
Henry  F.  Or tli4b  Br^Wih^  Co. 
Henry  Myer  Thread  Ma^^^^^  Co. 
Henry  Schein  Inc. 
Heppner  Iron  &  Metal 
Herbert  Curtin  Co.  Inc. 
Hercules  Inc. 
Heritase  Store  Inc.  ' 
Herman  Market  Co.  ,  ' 

Hershey  Brothers  . 
Hershey  Foods  Corp. 
Herzog  &  Co.  Inc.  - 
Hesse  Envelope  Co. 

Hetzel-King  Association  Inc.  * 
Heublein  Inc. 

Hewlett-Packard  Co. 

Highland  Manufacturing  Co. 
Highland  Supply  Corp. 

Highway  Ulers  Federation  for  Safety  and  Mobility 
Hilander  Foods  Inc.         •  ;  ^ 

Hill  Box  Co.  Inc. 
Hill  Brothers  &  Co. 
Hilton  Packing  Corp. 
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Hines  Liner  Co.  Inc. 
Hi -Ram  Inc^ 
Hiram  Walker ,  Inc. 
Hi-Shear  Cori 

H.  J.  Ful^K^^ig^SpnS/  Inc. 
H.  J.  Heti^^M:6<-'^  ' 
H.  K.  Por^wT  Co. 
H.M.<i}  Assodla^es 
Hobart  Corp.  . 
Hobby  Center  Inc. 
Hoerner  Waldorf  Corp. 
Hoffman-Cortes  Contracting 
Hofler  Seed  Co. 
Holiday  Carpet  Co.  Inc. 
Holiday  Hosiery^  Mills  Inc. 
Home  Economics  Education  Association 
Home  Oldsmobile 
Homer  E.  Wright >  Jr. 
Honeywell/  Inc. 
Hoover  Ball  &  Bearing  Co. 
Hoover  Co. * 

Hopeman  Equipment  Co.  Inc. 
Horedaille  Industries 
Horspool  &  Romine  Manufacturing  Co. 
Horta-Craft  Corp. 

Houston  Grinding  &  Manufacturing  Co. 

Howar^d  Lumber  Company 

Howard  Lumber  &  Kiln  Co. 

Howell  and  Company 

H.  P.  Hood  Inc . 

H.  S.  Ostlxh  Co. 

H.  S.  Sowards  &  Sons  Inc. 

Hubert  M.  Bilton 

Hubler  Brothers 

Hub  Oil  Co.  Inc. 

Hudson  Supply  &  Equipment  Co. 

Huebner  Supply  Co. 

Hughes  Aircraft  Company 

Hughes  Tool  Co. 

Humboldt  Brick  &  Tile  Co. 

Hump'hrey  Auto  Lease  Inc. 

Huser-Paul  Co.  Inc. 

Hyde  Park  Lumber  Co. 

Hydraulic  Accessories 

Hygrade  Food  Products  Corp. 

Hyster  Co. 

IBP  Equipment  Corp. 

IC  Industries 

Identicon  Corp. 

Idle  Wild  Foods 
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I.  Lehrhoff  &  Co^  Inc. 
Illinois  F.W.D.  Trucks  Co. 

Illuminating  Engineering  Society  of  North  'America 
Impact  Label  Corp. 

IMPCO  Inc.  ' 

Imperial  oil  of  Canada  (Exxon) 

Imported  Hardwood  Products  Association 

Indiana  Carton  Co.  Inc. 

Indiana  Cash  Drawer  Co. 

Indiana  Limestone  Institute 

Indian  Head  Inc.  \  ^  . 

Industrial  Engineering  Equipment 

Industrial  Fastener  Institute 

Industrial  Heating  Equipment  Association 

Industrial  Machine  Co. 

Industrial  Refrigeration-Equipment  \ 
Industrial  Roofing  Co.  Inc. 
IngersoU  Rand  Co. 
Ingersoll  Milling  Machine  Co. 
Inland  Container  Corp;  ^ 
Inland  Products  Inc. 
Inland  Steel  Company  , 
\Inmont' C©r'p. 
Inshi^ld  Die  &  Stamping  Co. 

i?®^'''^^  Corp. 
^stantwhip  -  Cincinnati 
Institute  of  Business  Designers 

Institute  of  Electrical  and  Electronics  Engineers,  Inc. 
Institute  of  Real  Estate  Management 
Interco  Inc. 
interlake  inc. 

Intermountain  Equipment  Rental 
International  Air  Transport  Association 
International  Association  for  Housing  Sciences 
International  Association  of  Electrical  Inspectors 
International  Associatioji  of  Machinists 
International  Association  of  Marble,  Slate  and 

Stone  Polishers  Workers'  Helpers  . 
International  Associat?.on  of  Plumbing  and 

Mechanical  Officials 
International  Association  of  Wall  and  Ceiling  Contractors 
Intei;nati6nal  Bank' (TX) 

international  Brotherhood  of  Electrical  Workers 
International  Brotherhood  of  Painters  and  Allied  Tracles 
International  Builders  Exchange  Executives 
International  Business  Machines  Corp. 
International  Civil  Aviation  Organization 
International  Conference  of  Building  Officials 
International  Council  of  Shopping  Centers 
International  District  Heating  Association 
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International  Fence  Industry  Association 

International  Grooving  and  Grinding  Association 

International  Harvester  Co. 

International  Importers  Inc. 

International  Masonry  Institute 

International  Mineral-s  &  Chemical 

International  Multifoods  Corp. 

International  Paper  Co. 

International  Systems  &  Controls  Corp. 

International  Telephone  &  Telegraph 

Interstate  Brands  Corp. 

invo-Saline  Inc. 

Iowa  Beef  Processors  Inc. 

Iowa  Savings  Bank  ' 

Irvin  Enterprises  Inc. 

Irwin  -  Harrisons  -  Whitney  Inc. 

Irwin  Hodson  Company 

Irwin  Steel  Co.  * 

Isanti  County  Co-op  Aissociation 

Israel  Transfer  -Co.  Inc. 

Itel  Corporation 

Jack  6.  Kelley 

Jackies  Smartwear  Inc. 

Jack  Marshall  Lincoln  Mercury 

Jackson  Cookie  Co.  Inc. 

J.  Adams  &  Co.  Inc. 

J.  A.  ^ulmer  &  Son  v  - 
James  Brudnick  Co.  Inc.  .  ^ 

James  Walker  Co. 

J.  A.  M.  Taylor  Tool  Co.,  Ltd.  \ 

Janesville  State  Bank  (MN) 

Japan  Trade  Center 

Jay  Kline  Chevrolet  Co. 

Jay  Products  Company 

J.  B.  Pfister  Co.  Inc. 

J.  B.  Ruderman  &  Sons  Inc. 

J-B-T  Instruments  Inc. 

J.  C.  Penney  Company ^  Inc. 

J.  C.  Procter  Company 

Jenkins  Equipjjent 

Jenkins  Gin  Co. 

Jenkins  Publishing"  Co . 

Jeppe sen-Sander son 

Jerome  Duncan  Ford^  Inc. 

Jesse  Jones  Box  Corp. 

Jim  Walter  Corp. 

J.  J.  Henry  Co. 

J.  J.  Nichting^Co.  Inc. 
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,J.  Kathy  Inc. 
Jo  Daviess  Service  Co. 
Joe  Bokman  Chevrolet  Dealership 
Johnathan  Logan  Inc. 
John  E.  Rogers  Inc. 
John  P.  Humphrey  Metal  Fabrication 
John  Hassall^  Inc. 
^--John"  Hel'f  r  i"ch"TruckT^^  " 
John  P.  Nissen  Jr.  Co. 
John  Seven  Paint  &  Wallpaper  ^ 
Johns-Manville  Corp. 
Johnson  &  Johnson 

John  Unertl  Optical  .V' 

John  W.  Daniels  Paving  Co. 

Jones  &,Laughlin  Steel  Service  Center 

Jones  Oil  Co. 

Joseph  D.  Withrow 

Joseph  E.  Seagram  &  Sons  Inc. 

Joseph  M.  Zeldman  Inc. 

Joseph  Ruzicka  South  Inc. 

Joseph  Schlitz  Brewing  co.  - 

Joseph  T.  Ryerson  and  Son,  Inc. 

Joy  Manufacturing  Co. 

J.  P.  Stevens  Co.  Inc. 

Jr .  Row  Inc. 

J.  Rubin  &  Co.  Inc. 

J.  S.  West  &  Company 

Kaiser  Aluminum  &  Chemical  Corp. 

Kaiser  Industries 

Kal  Equipment  Co. 

Kane  Miller  Corp. 

Kansas  State  University 

K.  A.  Pridjian  &  Co. 

Karen  Frocks  ^Inc. . 

Kar  Go  Service  Center  Charlotte  Inc. 

Karnes  County  National  Bank  (TX) 

Kasper  Manufacturing  Company 

Kasser  Distillery,  Inc. 

Keelor  Steel  Inc. 

Kelley  Electric  Company 

Kellogg  Co. 

Kellwood  Co. 

Kennecott  Copper  Corp. 

Kenney  Machinery  Corp. 

Kentucky  Manufacturing  Co. 

Kentucky  State  Bank 

Kerr^McGee  Corp. 

Kewanee  Industries  Inc. 

Keyes  Machine  Works  Inc. 
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Keystone  Prestone  Bakery  Inc. 
Kimberly-Clark.  Corp. 

King  County  Directors  Association  (WA) 
Klingerismith  Hardware  Inc. 
Kloster  Research  and  Development  Inc. 
K.  M.  Biggs  Tractor  Sales  Inc. 

 „Knight.^Ridd.er  .Newspapers  /  _.Inc  .__._   ^    

Knitting  Mills  Inc. 
Koehring  Co. 

Kolb  -  Lena  Cheese  Co.  Inc.  5 
Koppers.  Co./  Inc. 

Korwali  Industrres  Inc.  ^  C 

Koury  Construction  Inc. 

Kraftco  Corp. 

Kramer  Service  Inc. 

Kresge  SS  Co. 

Kretschmer  Tredway  Co. 

K-Tron  Corp. 

Kwik  Kopy  Center  No  41 

LA  Belle  Manufacturing  Corp. 

Lacchi  Construction  Co.  Inc.  ^' 

Lakeside  Development  fto. 

Lakeside  Fusee  Corp. 

Lake  Wausau  Granite  Co. 

Lamson  and  Sessions 

Land  0* Lakes  Inc. 

Landstrom  Gravel  Co.  ^ 

Lane  Sales  Pepsi         -  - 

Lasham  Cartage  Co.'  v 

Latchford  Glass  QtJinpany 

Latrobe  Brewing  ^V" 

Lawrence  Broom  fr^^Mop  Co.  Inc. 

Lawrence  Institute  of  Technology 

Lazy  a  Ranch 

L.  Deardorff  &  Sons  Inc. 

Leachville  State  'Bank  (AR) 

Lead  Industries  Association 

Lear  Siegler  Inc. 

Leep  HomeS/  a  California,  Corp. 

Le  Fiell  Manufacturing  Co. 

Lehmans  Garage 

Leo  Froelich  .  '    -     ' , 

1  Leslie  Haley  &  Son  Inc. 
tiLetty  Lane  Company  Inc. 


Le3tbon  Enterpr ises  Inc . 
Libbey  -  Owens  -  Ford  Co. 
Libby  McNeill  &  Libby 
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Libertyville  Lumber 
Liggett  Group,  Inc,  ^ 
Lightning  Protection  Co, 

Lightweight  Aggregate  Producers  Association 

Linder  Furniture  Co,  Inc. 

Lindsey  Oil  Co,  Inc.  . 
 Little_Cr6w_.-Milling--Co.  -  ,  . 

Litton  Fastening  System 

Litton  Industries  Inc. 

Lively  Look  Sportswear  Inc. 

L  &  L  Distributing  Co. 

L  St  L  Manufacturing  Co. 
'  L  &  L  Tool  Company  - 

Locke-Ober  Co. 

Lockheed  Aircraft  Corp. 
VLoeser  &  Son&  Inc. 

Lone  Star  Industries  Inc. 

Locmis  Farmers  Co-op  Co. 
Loom togs  Inc . 

Los  .Angeles  Brush  Manufacturing 

Loii. Harris  &  Associates,  inc. 

Louis  "J"  Sportswear  Inc. 

io.uisiana  Land  &  Exploration  Co. 

LoMsiaria  -  Pacific  Corp.  - 

Louisiana  Tech  University 

LoVraiice  Electronics  Inc. 

Lowe  Electric  Co/  Inc. 

LTV  Corp.  ^ 

LuWdocJc  I^oster  Co. 

Lubrizol  Corp. 

Ludell  Manufacturing  Co. 

L.  -  w.  Service  Co. 

Lykes  Corporation 

Lyon  C6un€y  Co-op  Oil  Co. 

Mabry  Mill  Works  Inc. 

Mack  Sales  Inc. 

Macmillan,  Inc. 

Macoy  Publishing. and  Masonic  Supply  Co. 
Mac  Rae  Tool  Co. 
Maddox  and  Associates 
Magline  Inc. 

Maiers  Motor  Freight  Co. 
Maillards  Inc. 
Mainline  Sales  Co.  Inc. 
Makall  Tool  Co,  Inq.  ^ 
Malcolm's  Wholesale  Meats  Inc. 
Mallin  Importis  Inc^ 
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Malphrus  Construction  Co.  Inc. 
Manco  Tooling  inc. 
Mandish  Plastics*^ 
Manhattan  Industries^  Inc. 
Mansfield  Tire  and".  Rubber  Go. 
Manufacturer  of  Illumination  Products 
--MAPCO^ncT-vT  -  --  "T    -   

Maple  Flooring  Manufacturers  Association 

Marathon  Oil  Co...  ^  ' 
.Marble«Institute  of  America 

Marcus  Paint » Company  Inc. 

Mar fry  Inc. '         \  . 

Markman  Peat  Co.  Inc;.  / 

Markel  Electrical  Pro:duct' 

Mark  Hurd  Aerial  Surveys^  Inc.  ^ 

Marsh  Lumber  Co.  Inc.   "  \  ^ 

Martihdell  Molding  Co^,  V 

Martin  &  Herring  Inc. 

Martin  Mar rietta  Corp.  . 

Martin  Sale-Service  Inc. 

Mary  Barbuzanes 

Masco  Corp.  ^      .  '  [ 

Mascoutah  Grain  &  Feed  Cot. 

Mason  Contractors  Associjation  of  America 

Masonite  Corp.  .  \* 

Massey-Ferguson  Industries. Ltd . 

Mastercraft  Furniture  ^Co. 

Mather  &  Sons  Inc.        —  ' 

Mathis  Grain  &  Elevator  Corp. 

Matsushita  Electric  ^ 

Mattel  Inc .  ■   \  _     ^  ^ 

Maury  Pence  Company  * 

Max  Silverstein^'ft  Son  Inc. 

Max  Werner  Fruit  &  Vegetable 

iMayhill  Publications  Inc. 

Mayo- Knitting  Mill  Inc. 

Mays  Merchandise  Co.  . 

M*  Blaustein  Inc. 

McAnary  Ford  Inc. 

MCA  Inc. 

McCall -Chair  Co.  Inc. 
McDonald  Corporation 
McDonnell-Douglas  Corporation 
McGraw-Edison  Co. 
Mc(jraw-Hill/  Inc. 
M^yC;vHall  Dairy 
McCook  Electric  Co-op 
Mclfay  Cadillac/  Inc. 
Mclieod  Enterprises  Inc. 
McLouth  Steel  Corporation 
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McNeil  Laboratories>  Inc. 
Mead  Corp. 
Meadowbrook  Dairy 
Means  Stamping  Co. 
Meadtex  Fabrics  Co.  Inc. 

Mechanical  "Contractors  Association  of  Amer 

— Meehan-Steel-~Products"~C6 .  " 

Memorex  Corp.  ^ 

Menco  Products 

Merck  &  Co.  Inc^ 

Merco  Manufacturing  Inc. 

Meridian  Lanes  Inc. 

Meskin  &  Davis  Inc. 

Mesbn  Electric  Co.  Inc. 

MetaJ  Building  Manufacturers  Association 

Metal  Lath  Association 

Met-L-Wood  Corp. 

Metrication  Board  of  Zambia 
•Metro  Park  Tire  Centers 

Metz  Shopping  Center 

Michaels  Art  Bronze^^o. 

Michelin  Tire  Comp^riy 

Michigan  Livestock  Exchange 

Michigan  Screw  Products 

Micro  Craft  Inc. 

Microx  Corporation 

Mictron  Inc. 

Midland-Ross  Corp. 
.Mid-State  Telephone  Co . 

Midway  Volkswagen  Inc. 

Midwest  Products  &  Manufacture 
Milan  Screw  Products 
Miles  Laboratories 
Milk  Industry  Foundation 
Miller  Brewing  Company 
Milner  Chevrolet  Co.  Inc.. 
Milsco  Manufacturing  Co. 
Milton  S.  Kronheim  &  Co.,  Inc. 
Milwaukee  Brush  Manufacturing  Co. 
Minnesota  Mining  &  Manufacturing  Co. 
Miss  Capri  Spor tswear  Inc.  - 
Mitchell  Electric  Co.  ^ 
M.  Lee  Goldsmith  Inc. 
M.  Bewenstein  &  Sons,  Inc. 
Mobile  Home,  Dealers  Association 
Mobile  Oil  Corp. 
Mockwitz  Construction  Co. 
Modern  Chevrolet  Co. 
Modern  Gas  Co.  Inc. 
Mohasco  Corp. 
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Mokena  State  Bank  (IL)  ^    r  - 

Moles-The 

Monarch  Manufacturing  Works  Inc.' 
Monarch  Tool  Gauge  *  ■  ' 

Monarch  Wine  Co^  I^c.  ^  .y. 

Mondavi  Winery  _ _    „  j 

Monfort  of  Colorado  Iiic.  '  ^ 
Monroe  County.  Electric  Co-pp 
Monsanto  Co.  ; 
Montgomery  County  (MD)  Department  of  -Liquor  C<>ntrol 
Montgomery  Wards./  *  ^  ; 

Moore  Iron  Works 

Moore s  Potato  Chip  'Co.  •       »        '    ^  •       "  .  , 

Morgan  fit  Culpepper*  I^c'  .  \]  .  ;  ;  '  ^ 
Mqrtgage  BiairkW  ' 
Mo r to h-^NoriipichA Product^  Inci':  *      .  ^ 

■  Mosheim  (TnX  .  "  -  • 

Mossberg  & 'Cb.  ir-Ino^  a 
yioss  Trucking  ^C6.  /  Iiws.  i  -  *    '    '^"^ ^  * 


Mo tor 61 a  Inc. 


^otbr /Vehicle  'Manu  Assobiation 
-  ■  Motpr  Whf  eP  Cor p .   ':   ^     >  ^'^--^  .  ^  \ 


IJount  •  AyicV  R€ic6rd--Ne ws  ^ ' 
Mr .  s  Air*cr  a'f  t  tnc    ^ : 
*h— ^1  ve r m^n  |ia _  „ . 
-"^  M  &?^I^ManufJbctufa^n  C^npany 


A;  Mdir  ^ 
Mia^ti 


ilsbn  ^".flulr 
U:c:K3uctsI^hc4 
Man sij53we§r    *  /  •  ■ 


J.  Mup>hy\pi)i 
"  Myfiol  Inc. 
Nabisco  lac 


'  >^Ni^lco  ;Chemidal  Co  .% 
^N  a  r  r  ag  a  n  s e  1 1^^^ 
/"Nasho^.  Cpicp^^  -r-'r. 
>ashA^^^^  .  Barik.-^(  IN^ 

'liasfiaJu^ay:  Na^         Bank'(TX,)  ^  \ 

•Ktethaaf^  ■.  ^-  ;         ^;    ^-'^  \  .      ■  ' 

Neiitionafi  T^lcbhoO^^    Beverage  Association ^  Inc. 
,Na1^aphai  *  / 

V^^lJationai  A^^  Pav^metfit  Association 

,  V  Ifa^ipnai^^  of  Architectural  Metal  Manufacturers 

■  ;  .NaVional  AS^sqciatioii  0^1  Building  Manufacturers 
^  j(;-N?ition-I^L  of  ^fiSk  Di^str  ibutors 

;  Na;tiohal  Associa'tiorf*  of  Deco^altive  Architect  Finish 
:-,N^^  oB^jp^ 
>Ua  tibna^  ;Ass5c  ia  tior^T;^^  Contr  ac  tor  s 

Na  t  ion ^1 ,  Assoc  ia  t  ion  (^^^^1^    ffui Id  fer  s 
National'  Association  oX  Housing  Cooperatives 
Natiptial  Association  gf  I'niSeperident  Fee  Appraisers 
"^National  Asso'ciation  of  Independent  Insurers 


\ 
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National  Association  of  Independent  Lumbermen 
National,  Association  of  Industrial  Parks 
National  Association  of  Lighting  feintenance  Contractors 
National  Association *pf  Miscellaneous 

Ornamental,  &  Architectural  Products  Contractors 

National  Assoc iatio^n  of  Mqtor^  Bus^O^   

National  "Assoc iatioh  of):  Plastic  Fabricators 

Plastic  Pipe  Institute  0 
National  Association  of  Plastics  Distributor 
National  Association  .of  Plumbing,  Heating,  & 

Cooling  Contractors 
National  Association  of  Real  Estate  Appraisers 

Association  of  Real  Estate  Investment  Trust 
Association  of  Realtors 

Association  of  Reinforcing  Steel  Contractors  s 
Association  of  Steel  Pipe  Distributors 
Association  of  Stone  Fixture  Manufacturers 
Association  of  Women  in  Construction 
Auto  Dealers  Association 

Automatic  Sprinkler  &  Fire  Control  Association 
Bark  Sales 

Board  of  Boiler  &  Pressure  Vessel  Inspectors 
Builders  Hardware'  Association 
Building  Materials  Distributors  Association 
Can  Corp. 
Cash  Register 

Cellulose  Insulation  Manufac turners  Association 
Clay  Pipe  Institute  '^ 
Collegiate  Athletic  Association 

Committee  on  Uniform  Traffic  Laws  and  Ordinances 
Concrete  Masonry  Association  : 
Concrete  Paving  Association 
Conference'of  State  Legislatures 

Conference  of  States  on  Building  Codes  &  Staij^ards 


National 
National 
, National 
National 
National 
National 
National 
National 
National 
National 
National 
National 
'  National 
National 
National 
National 
National 
National 
xNational 
National 
National 
National 
National 
National 
National 
National 
Na tional 
National 
National 
National 
Na tional 
National 
National 
National 
National 
National 
National 
National 
National 


Conference  on  Weights  and  Measures 
Construction  Industry  Council  s 
Constructors  Association 
Corrugated  Steel  Pipe  Association 
Council  of  Accoustical  Consultants 
Council  of  Farmers  Coops 
Coxincil  of  Teachers  of  Mathematics 
Crushed  Stone  Association 
Dairy  Council  of  Canada 
Distillers' &  Chemical  . 
Distillers  Products  Co. 
Education  Association 
Electrical  Contractors  Association 
Elevator  Industry,  Inc. 

Environmental  Systems  Contractors  Association 
Federation  of  Independent  Businesses 
Federation  of  State  High  School  Associations 

..     '      .  •  .# 
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National  Fire  Protection  Association 

National  Flag  Co.  '  * 

National  Flexible  Package  Institute  "  . 

National  Fluid  Power  Association 

National  Forest  Products  Association 

...National   ;  >^  .  

National  Frozen  Food  Association 

National  Geographic  Society  I 

National  Governor's  Conference  *  )  - 

National  Gypsum  Co.  .  ^  ' 

National  Hardwood  Lumber  Association 

National  Home  Improvement  Council  ' 

National  Institute  of  Automotive  Service  Excellence 

National'  Institute  of  Building  Sciences 

National  Institute  of  Education  v 

National  Insulation  Contractors  Association 

National  Kitchen  Cabinet  Association  ^ 

National  Landscape  Association  I 

National  Locksmith  Suppliers  Association 

National  Limestone  Institute 

National  Lumber  &  Building  Materiials  Dealers  Association 

National  Lumber  Exporters* Association 

National  Machine  Tool  Builders  Association 

National  Milk  Producers  Federation 

National  Mineral  Wool  insulation  Association 

National  Oak  Flooring  Manufacturing  Association 

National  Oil  Fuel  Institute  ' 

National  Paint  and  Coatings  Association 

National*  Par ticlebbard  Association 

National  Precast  Concrete  Assox;iation 

National  Quartz  Producers  Council 

National  Ready  Mixed  Concrete  Association 

National  Retail  Merchants  Association 

National  Rifle  Association  . 

National  Roofing  Contractors  Association 

National  Sand  and  Gravel  Association 

National  Sash  and  Door  Jobbers  Association  • 

National  Scale  Men's  Association 

National  Screw  Products  Co, 

National  Service  Industries  ' 

National  Slag  Association 

National  Small  Business  Association 

National  Society  of  Professional  Engineers 

National  Soft  Drink  Association 

National  Starch  and  Chemical  Corp. 

National  Steel  Corp, 

National  Steel  Erectors  Association^  Inc. 
National  Stellar  Co, 

National  Terrazzo  and  Mosaic  Association 
National  Tool^  Die^  and  Machinery  Association 
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National  Utility  Contractors  Association 

National  Wholesale  Hardware  Association 

National  Wholesale  Lumber  Distributing  Yard  Association 

National  Woodwork  Manufacturer s  Association 

Natomas  Company 

 Natural  Rubber  Shippers  A s d^fa^at io n     

Nebraska  -  Iowa  Supply  Co.  iflfe. 
Neely  Manufacturing  Co.  Inc. 
Nehi  Bottling  Company  (TX) 
Nehi-Dr.  Pepper  Bottling  Co.  (OK) 
NE  Lumber  Manufacturers  Association 
Nemaha  County  Co-op  Association 
New  Britain  Spring  Co. 
New  England  Converters  Inc. 
Newmont  Mining  Corp. 

New  York  City  Department  of  Consumer  Affairs 
New  York  Times  Co. 
New  Zealand  Metric  Advisory  BoarcJ 
Nic-Nae  Gi;ill 
Nic-O-Loc  Co. 

N  L  Industries^  Inc.  . 
N.  L.  Kuehn  Company 
Nor  in  Corp.  - 
Norris  Industries 
Nor r is  Rees 
.  North  American  Knitting  Co. 
North  American  Philips  Corp. 

North  American  Wholesale  Hardware  Association 
Northeastern  Loggers  Association 
Northeastern  Retail  Lumbermen's  Association 
Northern  Hardwood  &  Pine  Manufacturing  Association 
Northrop  Corporation 
Northrup  King  Seed  Co. 
Northwestern  Lumbermen^  Inc. 
Northwest  Industries  Inc. 
Northwest  Pattern 
North  Wind  Power  Company  Inc. 
Norton  Co. 

Norton  Simon  Inc.  ' 
NVF  Co.  Inc.  % 
Oaksdale  Grain  Growers  Inc. 
Occidental  Petroleum 
Oehlert  Brothers^  Inc. 
Ogden  Corp^. 

Ohaus  Scale  Corp.  . 
Ohio  Nut  &.  Washer  Co. 
0.  K.  >Auto  Parts 
Old  Dominion  Coal  Corp, 
Olin  Corp. 
Olinkraft  Inc. 


2 
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Olympic  Foundry  Co. 

Operative  Plasters  and  Cement  Masons  International 

association  of  the  United  States  and  Canada 
ppie  Brush  Co.  Inc. 
Opinion  Research  Corp. 

7" Or  an  g  e— B ui  c  k— Co  v —      

Oregon  Brass  Works  Inc. 
Oro  Manufacturing  Company 
Orvillg  D.  Thompson 
Oscar  Mayer  &  Co.  Inc. 
Osterbailer  Compressor  Service 
Otto  Hofmann  &  Sons 
Outdoor  Marine  Corp. 
Owens-Corning  Fiberglass  Corp. 
Owens  Illinois  Inc. 
Oxmoor  House ,  Inc . 
Pabst  Brewing  Co. 
Paccar  Inc . 

Pacific  Cold  Storage  Inc. 
Pacific  Logging  Congress 
Pacific  Lumber  Exporter s  Association 
Pacific  Lumber  Inspection  Bureau 
Pacific  Westbound  Shipping  Conference 
Packaging  Associates  Inc. 
Pacolite  Plastic ^  Inc. 
Page  Plumbing  &  Heating  Co.  ' 
Paley  Office  Supply  Co. 
Pan  American  World  Airways 
Panhandle  Construction  Co. 
Par ker -Hannifin  Corp. 
Park  Lane  Furniture  Inc. 
Par-Kut  International  Inc. 
Parsons  Casket. Hardware  Co. 
Paternayan  Brothers  Inc. 
Paty's  Inc. 
Paul  Goorin  ' 
Peabody  Coal  Co. 
Peabody  House  Inc. 
Peabody  International  Inc. 
Pearson's  Liquor  and  Wine  Annex 
Peavey  Corp. 

Peerless  Sportswear  Co.  Inc. 
Penn  Needle  Art  Co.  Inc. 
Pennsylvania  State  University 
#tenni/alt  Corg. 
Pennzoil  Co.  " 
Peoples  Bank  (GA) 
Peoples  Banking  Co.  (OH) 
Peoples  National  Bank  (IL) 


1-32  ^ 

736 


ANNEX  I 


, Peoples  State  feank  (IL)  • 
Peoples  State  Bank  (MN) 
Pepsi  Co.,  Inc. 
Pepsi  Cola  Bottling  Co.  (KS) 
Pepsi  Cola' Bottling  Co.  (MD) 

— Per kl  n- E  Im  e  r  Cot  p ;   ;   

Pet 

Pfizer  Inc. 

Pharmaceutical  Manufacturers  Association 

Phelps  Dodge  Corp.  ,  y 

Philip  Morris,  Inc. 

Phillipine  Mahogany  Association 

Phillips  Ford  Inc. 

Phillips  Petroleum  Co. 

Picketts  Food  Service  Inc.  • 

Pierce  Avery  Corp. 

Pillsbury  Co. 

Pine  Cone  Lumber  Co.  Inc. 

Pioneer  National  Bank  (WI) 

Pipe  Fabrication  Institute 

Pitney  Bowes,  Inc.  _   

Pittsburg  Brewing  "  ' 

Pittsburg  Plate  Glass  Industries;  Inc . 
Pittson  Co. 

Plastics  in  Construction  Council 
P.  L.  Robertson,  Manufacturing 
Plumbing  &  Drainage  Institute 
Plywood  Research  Foundation 
Plywood  Supply  Inc.  - 
Pohlig  Brothers  Inc. 

Polaroid  Corp.  . 

Ponsford  Brothers  Contractors 

Poole-Dickie  Lumber  Co. 

Popi  Fashions  Inc. 

Portage  National  Bank  (IN) 

Portland  Cement  Association 

Potlatch  Corp. 

Power  and  Communication  Contractors  Association 
Pratt  Poster  Co.  Inc. 
Precision  Fabricating  &  Manufacturing 
Precision-^  Insltruments 
Precision vSti^^i  Warehouse 
^Premium  Products,  Inc. 
PreskiXl  Lumber  Co.  H 
Prestressed  Concrete  Institute  - 
Preway  Inc .  ' 

Pribble  Plastic  Products  -    '  ^ 

Printing  Iiidustries  of  America 
Proctor  &^mbie  Co.  ' 
Proctor  P^liducts 
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Products  Filling  &  Packaging 

Professional  Golf  Association 

Propr ietary  Association  . 

Pryor  Oldsmobile  Co. 

Puerto  Rido   

Department  of  Educatiqji 

Pulaski  RQbber  Co. 
•  Purdue  Univeraity 

Pur ex  Corp.  Ltd . 

Puritan  Fashions  ^ 
Quaker  Oats  Co. 

Quaker  State  Oil  Refining  Corp. 
Quality  Boiler  &  Machine  Works  * 
Qualtek  inc. 
Que star  Corp. 
Questor  Corp. 
Quick  Industries  Inc. 
Radio  Parts  Co. 
Rainy  Day  Foods        '  , 
Raja  Development  Co.  Inc. 
Rajala  Kill  Co. 
^kows  Town-Country 
Ralston  Purina  to. 
Ram  Meter  Inc. 
Rand-McNally 

Ran  some  Co  .  - 
Rappel  and  Hoeing  c|^»lnc. 
Rath  Packing  Co.  ^ 

Ra[trie  Robbins-Schweizer  Inc. 
Ravarino  SFreschir  Inc. 
Rawdon  Brothers  Aircraft,  Inc. 
Raynal  Plymouth  Co. 
Raytheon  Co. 
RCA  , 

R.  D.  Mann  Carpet  Co.  Inc. 
R..  &  D.  Plastics,  Inc. 
Ready  Mixed  Concrete  Co. 

Real  Estate  Securities  and  Syndication  Institute 
Realtors  National  Mar ketingi Institute 
Red  Seal  Electric 
Reeves  Sheet*  Metal 
Refrigerating  Enginieers  and  Technicians  Association 
Regal-Beloit  Corporation 
Reichhold  Chemicals  Inc. 
Reinforced  Concrete  Research  Council  ' 
Reliable  Contracting; Co.  Inc. 
Reliable  Packaging  Inc. 
Reliance  Electric  Co. 
Reliance  Steel  Corp. 
Remco  Maintenance  Corp. 
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-  Renken  Boat  Manufacturing  Co.,  Inc. 
Renmuth/  Inc. 
Republic  Steel  Corp. 
Resco  Products  Inc.  . 

^_JtesilienjLjrile_Iiis.ti.tute--^  -      _  - 

Retail  Council  of  Canada 
Reverq  Copper  &  Brass  Inc. 
Revlon  Inc . 
Rexnordy  Inc. 
Rex  Roto  Corp. 
Reynolds  Metals  Co. 
R.  P.  Thompson  Grain  Co. 
Rhapsoay  Blouse  &  Sportswear 
Rice  Lake- Parmer s  United  Co-op. 
^  Richard  Cs  Greene 
Richards  Brick  Company 
Richardson-Merrell^  Inc.  ' 
Richling  Ades  &  Richman  Inc. 
Rich  Oil  Co. 
Riney  Construction  Co. 

Riverlands  National  Bank  (LA)  ,  ^ 

R.  J.  Reynolds  Industries  ^  ^ 

Robinson  Steel  Co. 
Rocco  V.  D.  Andrea 
Rockford  Br ick-Tile  Co . 
Rockford  Products 
Rock  River  Manufacturing  Corp. 
Rockwell  International  Corp. 
Roethele  Building  Materials 
Rohm  /&  Haas  Co. 

Rdhr /industr ies  Inc.  " 
Ronobnl  Equipment  Co.  Inc. 
RoD^r^orp.   /  || 
Roder/^Organiiation,  Inc. 
Rose  City  Pr/ess  Inc. 
Rpssoe^  Inc .  / 

Royston  Laboratories  Inc. 
R.  R.  Donnelly  &  Sons^  Co. 

/RSE  Inc.  -      '  • 

Rubber  Manufacturers  Association 
Running  S/Upply  Inc. 
Russell  and  Company 


Russ  TogSy '  inc 


Rutgers  State  Univers-ity 
Safety  Check  Alignment  and  Brake  Service 
Safe-T-Mate 

Safewa^  Stores  Incorporated 
Safeway  Tire  Company 
Saffer  Springs  Grain  Co.' 
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Saginaw  Creamery  Co, 

Saginaw  Processing  &  Supply  Co. 

St.  Alban  Co-op  Creamery 

St.  Joe  Minerals  Corp. 

— St.— Mar-y^s  State— Bank  (GA)  

St.  Reses  Paper  Co. 

Salem  Bank  (KY) 

Salvatore  Bruzzese 

Samuel  Cabot  Paint  and  Stains 

Samuel  M.  Gertman  Co.  Inc. 

Sanborn  Savings  Bank  (lA) 

Sanjo  Dress  Inc. 

Saul  Brothers  &  Co. 

Saxon  Ind  us  tr  ies ,  Inc .  i 

Scale  Manufacturers  Association^ 

Schachner  Belt  Coifrpany 

Schering  Plough  Corp. 

Schluetef  Manufacturing  Co. 

Schmidt  Company 

Schooner^  Corp. 

Schwarz  Fish  Company 

SCM  Corp. 

Scoggin-Dickey  Buick  Co. 
Scott  &  Fetzer 
Scott  Paper  Co. 
Scovill  Manufacturing  Co. ' 
Scranton  Building  BlockVCo. 
Screen  Manuf ^^Iturers  Association 
Scripps  Founary/4lachine:\jW 
Sears  Ro e b  uc  k  S\  Co...  -""^  \x 
Seaway  Bolt Specials  Qo. 
Security  BanL  (ND)  y 
Secur  ity  Savings  Bank  ( lAT"""^ 
Security  Stfte  ftank  (MO) 
S.  Edwards  Inc.^  "-^^-7/"" 
Sekan  Cheese  Co.  ff  ■ 

Selby^  Battershy  &  Company 
Serta  Restokraft  Mattress^  / 
Service  Erection  &  Machin>,  .J^ 
Sethness  Products  Co.  . 
Seven-Up  Company 
S.  F.  Sherard  &  Sons  Inc. 
S.  G.  Taylor  Chain  Co. 
Shanes  Marine  &  Hardware 
Shasta  /Beverages 
Shattucik  National  Bank  (OK) 
Shawn  6r iginals  Inc . 
Sheffield  Furniture  Corp. 
.  /   ■  ■  •  I 
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Sheller  Globe  Corp.  • 
Shell  Oil  Co. 

Shepher  Distributors-Sales  "  * 

Sherwin-Williams  Co. 

Sherwood  Industr ies 

Shramsberg  Champagne  . 

Shuberts  Ice  Cream  Si  Candy 

Sidney  Rothschild  Inc. 

Siegels  Sixth  St.  Supermarket 

Signal  Cpmpanies/  Inc. 

Signal  Hills  State  Bank  (MN) 

Signode  Corp. 

SI  Handling  Systems  Inc. 

Silver  Loaf  Baking  Co. 

Simmons  Co . 

Simplicity  Patterns  Co. 
Singer  Co. 

Singer  Products  Co.  Inc. 
S.  J.  Cari^6j}<  .&  Son  Inc. 
Sklar  Manufacturing. Co.  Inc. 
Skyline  Bel  Air  Estates  Inc. 
S.  L.  Industry 

Slocomb  Plastic  Pipe  &  Products  Inc. 
Smaller  Business  of  America 
^Smith  .Cookie  Go. 
SmithKlene  Corp. 
Smith  Specialty  Co. 
Smith-Willison  Inc. 
S.  M.  Jone^s  &  Co.  Inc.  . 
Snodgrass-Maner  Co. 
Society  Brands  Limited 

Society  of  American  Registered  Architects 
Socie^ty  of  American  Wood  Preservers 
Society  of  Automotive  Engineers 
Society  of  Construction  Superintendents 
Society  of  Exchange  Counselor's 
Society  of  Industrial.  Realtors 
Society  of  Manufacturing  Engineer^s^ 
Society  of  Plastic*  Eagineers  -w^^^. 
Society  of  Real  Eag^tl'/Appraise^S^/ 
Society  of  the'  Gotden  Section     ^''^^  . 
Society  of  the  Plasties  Industry 
Society  of  Turkish  Architects,  Engineers,  and 

Scientists  in  America 
Soiperset  Telephone  Co. 
Soniform,  Inc.  ^  ' 

Sound^hop 

Sou  M^jp  &  Tank  Company 

SoutiFjlf rican  Bureau  of  Standards  . 
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Southeastern  Lumber  Manufacturers  Association 

Southern  Forest  Products  Association 

Southern  Hardwood  Lumber.  Manufacturers  Association 

Southern  Pine  Inspection  Bureau 

Southern  Pressure  Treaters  Association 

Southern  Sash  Supply  Montgomery*        •  S'"" 

Southern  Wholesalers  Association 

Southern  Woodwork  Association 

Southwestern  Stationary-Bank  Supply 

Southwest  Forest  Industries 

Southwest  Recyclers  Inc. 

Space  &  Leisure  Time  Ltd. 

Space-Links  Inc. 

Spartanburg  Lumber -Mill work 

Spartanics  Ltd. 

Specialties  Wrought  Iron  ^ 
Spencer  Foods  Inc.  ^ 
Sperry  &  Hutchinson 
Sperry  Rand  Corp. 
Springfield  ^Aluminum  &  Br  kiss 
'Springfield  I;istrument 

iprings  Mills  Inc. 

quare  D  Co. 
Squibb  Corp. 
S.  R.  M.  Motel  Corp. 
Staal  Buiclc  Inc. 
Staflex  Co. 

Stained  Glass  Association  of  America 
Standard  Brands  Inc. 

Cycle  Co. -Inc. 
Modern  Tool . Co . >  Ltd  . 
Oil  of  California 
Oil  Co.  (Indiana) 
Oil  Co.  (Ohio) 
Venetian  Blind  Co. 
Industries ,  Inc .  * 
Inc. 


Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standco 

Stanley-  Drug  Products 
Stanley  Wo/ks 
Stantoif  Steel  Company 
Stardust  Mo^tel  Inc. 
Star  Headlight"  &  Lantern 
Starr  Electric  Co.  , 
State  Bank  (IL) 
State  Bank  (MN) 
State  Bank  (WI)  r'i 
State  governments  and  ag^ndie^: 
Alabama  • 

Dei>irtment  of 
Alaska 

Department  of 

Department  of 


Co 


Education 


Comriierce  and 
Education    .  ^ 
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Arizona  ' 

Department  of  Agriculture  '  .  ; 

Department  of  Education  [        '  ^ 

Arkansas 

Department  of  Commerce 

Department  of  Education 
California        ^  - 

Department  of  ^Consumer  Affaii;s 

Department  of  Education 

Department  of  Food  and  Agriculture 

Department  of  General  Services 

Department  of  Health  ^ 

•Department  of  Motor  Vehicles 

Department  of  Transportation 

Division  of  Measurement  Standards 

General  Assembly  Agriculture ' Committee  ^ — " 

Highway  Patrol.  / 
Colorado. 

Department  of  Education 

Department  of  Highways 
Connecticut 

Department  of  Education 

Department  of  Transportation 
Delware  , 
Department  of  Public  Instruction 
Florida  t  ^ 

Department  of  Education 
Georgia  • 
Department  of  Education  *  . 

Department  of  Transportation^ 
Metrication  Commission 
Hawaii 

Department  of  Education  ^ 
Division  of  Weights  and  Measures 
Idaho 

Department  of  Education 
Illinois 

Of fice'  pf  Education 
Indiana  ^ 

Depar  tment  of  Education  .      '  '  ' 

Iowa  ' 

Department  of  Public  Instruction 
Kansas  > 

Board  of  Agriculture 

Department  of  Education 
Kentucky 

Department  of  Educatio^ 
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Louisiana 

Depar tmen t  of  Agr.ic'ul tur e 
Department  of  Educat:ion 
Legislative  Council 


Maine 

Department  of  Education 


Maryland  I 
Department  of  Education  / 
Department  of  General  Services 
r^Depar tme'nt  of  Liquor  Control 
Highway  Commission 


Division  of  Standards 
Michigan 

Department  of  Education 
Minnesota 

Department  of  Education 
Metric  Council 
Missisisippi 

Consumer  Protection  Division 
Department  of  Education 
Missouri 

Department  of  Agriculture  , 
Department  of  Education 
Montana 

Department  of  Education 
Division  of  Business  Regulations 
Nebraska  - 
Department  of  Agriculture 
Department  of  Education 
Nevada 

Department  of  Commerce 
Department  of  Education 
New  Hampshire 

Department  of  Education 
Department  of  Purchase  and  Property 
New  Jersey 

Department  of  Education 
New  Mexico 

Department  of  -  Education 
.  yiJew  York  , 

Buteau  of  Weights  and  Measures 
Department  of  Agriculture  and  Markets 
Department  of  Education 
"^North  Carolina 

Department  of  Administration 
Department  of  Public  Education 
North  Dakota^ 


Massachusetts 

Department  of  Education 


Publ ic  Instr  uction 
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«Ohio     .  .        .  y  - 

Bureau  of  Weights  and  Measures  ' 
Department  of  Administrative  Services 
Department  of  Agriculture 

Department  of  Education  .  ' 

Department  of  Liquor  Coi^rol  ,^ 

Department  of  Transportation 
Oklahoma  ^ 

Department  of  Education         •  ' 

Department  of  Transportation 
Oregon  ^     \\  y 

Department  of  Agricurture  • 

Department  of  Education^  • 
•Pennsylvania 

Department  of  Agriculture 

Department  of  Commerce  • 

Department  ot  Education 

Department  of  Environmental  Resources 

Department  of  General  Services 

Department  of  Labor  and  Industry 

Department  of  Transportation 

Liquor  Control  Board 

Turnpike  Commission 
Rhode  Island 

Bureau  of  Weights  and  Measures  ' 

Department  of  Education  y 
South  Carolina 

Department  of  Education  . 
South  Dakata 

Department  of  Education  ^ 
Tennessee  . 

Department  of  Agriculture  ,  ^ 

Department  of  Education 
Texas 

Department  of  Agriculture—Consumer  Services 
Department  of  Education 
Utah 

Department  of  Education 
Vermont 

Department  of  Education 

State  Planning  Office  .  , 

Virginia  ^ 

Department  of  Education 
Washington  J 

Superintendent  of  Public  Instruction 
West  Virginia 

Department  of  Education 

Department  of  Labor 

Division  of  Consumer  Products 
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;  .  Wisconsin '^>'o'"\'-V--:i  *- 

o^AgrJ^ulture 
' ^©e^at'^tmeiit  of>PubJL ic  Jnstr uc t io;i 
^   .    Wybipirtg  ./^ 

"  f       Df^dr  tment  of 
:  Sliaite  ^afy^       B^nlc  ,(Mlj^  / 
.  StatJ^.;Uiii>e|fti     of  Ne^  YoSsJc-Buf  f alo 
;  State^  WhQ]^(B^ale  ^*ood  Iric.  ^ 
Stauf^r  CJi^Bm 

Ste3hl^^>Bosiet'y^^^^  Ney/ton 

S€eel  CQihpany  xjf  Canacla 

Steel  Deck  Ir\^titute 

Steel  Etoo'r  Institutie«  1 
"  Steel  Forgings  Inc. 
;Steel  Service  Center  Institute 

Steel  Supply  Co. 

Steel  Window  Institute 

Stellar  Manufacturing  Co. 

Stephenson  Lithograph  Inc. 

Sterling-Clark  Lurton  Corp. 

Sterling  Drug  Inc. 

Sterling  Outdoor  Advertising  Co. 

Stokely-Van  Camp^  Inc. 

Stokes  Fish  Co.  ; 

Stolper  Industries  Inc. 

Stor  Dor  Freight  System  Inc. 

Straford  Chemical  Co. 

Strauss  Plastic  Co.^  Inc. 

Striegelf  Inc. 

Strohecker  Inc . 

Strouse  Adler  Co.  V 

Strouse  &  Brothers  Inc. 

Structural  Engineers  Aasociation  of  California 

Structur^al  Products^  Int. 

Stucco  Manufacturers  Association 

Studebaker-Worthington  Inc. 

Sudlersville  Bank  of  Maryland'  ^ 

Sugar  Land  Telephone  Co.  Inc.  r 

Sunbeam  Corp. 

Sun-Maid  Raisin^ Grower s  .of  California 
Sun  Petroleum  Products  Company 
Suns tr and  Corp. 
Superior  Oil  Co. 
Supreme'Dairy  Products  Co. 
JSusan  Page  Inc . 
Sutherland  Farmers  Co-op  Co. 
Sutter  Products  Co. 
Sutton  Tool  Company 
. S*  Vogel  Sons  Inc. 
Swink  Hosiery  Mill  Inc. 
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Sybron  Corjp. 

Syncro  Corporation 

Taconic  Manufactur4;ng  &' Tool  Corp. 

Talanco  Motors  Inc.  ^ 

Talley  Industries  Inc. 

Tarheel  Electric  Suppdy  Inc. 

Taylor  Provision  Co.  Inc. 

Teamsters  Union 

Tecumseh  Products  Co. 

Technical  Research  Co. 

Teen  Colony  Inc. 

Te'knicote  Inc. 

Tektronix/  Inc. 

TeledyrPe  Inc. 

Tenj^§eb  Inc .  # 
Tersco  Inc.^  of  West  Texas 
Tesoro  Petroleum  Co. 

Texaco  Inc.  *  ' 

Texasg.ulf  Inc. 
Texas  Instruments 
Textron^  Inc. 

Thermal  Insulation  Manufacturers  Association 
Thermo  Conductor  Services 
Thermopatch  Corp. 
Thiesing  Veneer  Co. 
Thiokol  Chemical  Corp. 
Thomasboro  Grain  Co. 
Thomas  J.  Lipton  Inc. 
Thompson  Concrete  Products 
Thorrez  Industries  Inc. 
Thurman  Scale  Co. 

Timber  Producers  Association  of  Michigan  .&  Wisconsin 
Time  Inc.  • 
Times  Mirror  Co. 
Tim  ken  Co^^ 

Timmerman  Construction  Inc. 

Tiny  Torbn  Tdgs  Inc. 

Tire  and  Rim  Association 

Tire  Industrj^  Safety  Council 

Toledo  Scale  Company  ' 

TOSCO  Corp.  \  ■  " 

Town  &  Country*. Custom  Fixtures 

i;ownecraf t  Inc.  ^ 

Trane  Co. 

Transport  Storage-Distributing  Co. 
Trans  Union  Corp. 

Trans  World  Airlines,  Inc. 
Trend  Industries,  Inc. 

T.  R.  Heard  Inc.  < 
Tribune  -  Star  Publishing  Co. 
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Tri-City  Fabricating  &  Welding  Co. 
Tri-County  Electric  Association 
Truck  Cab  Manufacturers  Inc. 
Truck  &  Trailer  Sales  Corp. 
Truckers  Equipment  Inc. 
TRW  Inc ... 
Traffic  &  Transport  Inc. 
Trailer  Coach  Association 
Triangle  Manufacturing  Co.  / 
Truman  Boyles  Mattress  Co.  Limited 
Truss  Plate  Institute 
Tufts  and  Wenzel  Architects 
Tufts  New  England  Medical  Center 
Tunis  Manufacturing  Corp. 
Turner  &  Allen  Chemical  Co.\  ^ 
Twentieth  Century  -  Fox  Film  Corp. 
Twentieth  Century  Heating  Co. 
Twin  Island  Motel  Inc. 
Tyler  Corp. 

Underground  Engineers  Contractors  Association 
Underwriters  Laboratories,  Inc. 
Union  Carbide 

Union  Oil  Company  of  California 
Union  -  Whitten  State  Savings  Bank  (lA) 
Uniroyal  Tire  Company 
United  Airlines 
United  Muminum  Corporation  ' 
United  Association  of  Journeymen  and  Apprentice*"^  of  the 

Plumbing  and  Pipe  Fitti^ng  Industry 
United  Auto  Workers 
United  Brands  Co. 

United  Brotherhood  of  Carpenters  and  Joiners  of  America 
United  Bus  Owners  Association 

United  Camp  Corp.  '  ^ 

United  Cement/  Lime  &  Gypsum  Workers  Ifiternation^l  Union 
United  Merchants  &  Manufacturers  1  ^  * 

United  Rubber /  Cork,  Linoleum,  and  Plastic 

Workers  of  America 
United  Shellfish  Co.  Inc. 
United  States  Filter  Corp. 
United  States  Government: 

Civil  Aeronautics  Board 

Civil  Service  Commissioh  ' 

Department  of  Agriculture 

Department  of  Commerce 
Bureau  of  Census 

Domestic  and  International  Business  Adininistratio 
Maritime  Administration 
National  Bureau  of  Standards 
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^Department  of  Conunerce  (cont.)  . 

National  Oceanic  and  Atmospheric  Administration 

National  Weather  Service  * 
Patent  and  Trademark  Office 
Department  of  Defense 
Department  of  the  Army 
^  xCorps  of  Engineers 
nenjft  < 

D^fense^^gistics  Agency 
D'efense  Mapping  Agency  ^ 
Department  of  Energy 
•>    Department  of  Health,  Education,  and  Welfare 
Food^and .  Drug  Administration       '   4  ^ 
OffiTe  of  Consumer  Affairs 
Office  of  Education  ,.i 
Department  of  Housing  and  Urban  "^Development 
Department  of  the.  Interior 
Bureau  of  Reclamation. 
Geological  Survey  ^ 
Department  of  Justice 
.    Department  of  Labor 

Bureau  of  Labor  Statistics 

Occupational  Safety  and  Health  Administration 
Department  of  State 
Department  of  Transportation 

Federal  Aviation  Administration 
Federal  Highway  Administration 
Federal  Railroad  Administtotion 
National  Highway  Traffic  Safety  Administration 
Saint  Lawrence  Seaway  Development  Corp. 
Urban  Mass  Transportation  Administration 
U.S.  Coast  Guard 
Department  of  the  Treasury 

Bureau  of  Alcohol,  Tobacco  and  Firearms 
^^.^j>£»virj?^«^  Protection  Agency 

FederaT  Communications  Commission 
Federal  Maritime  Commission 
Federal  Trade  Commission 
.General  Services  Administration  * 
Federal  Supply  Service 
Public  Buildings  Service 
Government  Printing  Office 
Interstate  Commerce  Commission 
International  Trade  Commission 
National  Aeronautics  and  .Space  Administration 
National  Labor  Relations  Board  ^ 
National  Science  Foundation 
National  Transportation  Safety  Board 
Nuclear  Regulatory  Commission 
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Office  of  the  Special  Representative  for 

Trade  Negotiations 
Postal  Service 

Small  Business  Administration 
Smithsonian  Institution  ^ 
Tennessee  Valley  Authority 
Veterans  AdmiTiistration 

Veterans  Administration  Hospital ^  Washington^  D.C. 
ted  States  Steel  Corporation 

Survey /  Inc. 
ted  Technologies  Corp. 
Universal  Bandag  *Incr- 
Universal  Instruments  Corp. 
Universal  Leaf  Toblpco  Co. 
versity  of  Cincinnati 
Indiana 
Minnesota 
Missouri 
Nevada 


Un 
United 
Un 


Un 
Un 
Un 


Un 


versify 
versity 


University 


versity 


of 
of 
of 
of 


Univerisity  State  Bank  (KS) 


Upj 


ohn  Co 


Upper  Canada  Manufacturing  Ltd. 
Urethane  Foam  Contractors  Association 
U.S.  Brewers  As^||ciation,  Inc . 
U.S.  Growers  Co]^  Storage 
U.S.  Gypsum  Co. 
U.S.  Industries y  Inc. 
^TJVS.  Metric  Association 
U.S.  Oil  Company 
U.S.  Olympic  Committee 

U.S.  Tennis  Court  and  Track  Builders  Association 

Utility  Equipment  Co.  International 

Utz  Potato  Chip  Co.  Inc. 

UV.  Industries y  Inc.  ■ 

Valley  Lumber  Corp. 

Valve  Manufacturers  Association 

Van  Cleave  Properties 

Van  Doren  Red-E-Mix 

Van  Horn  Co.  Inc . 

Van  Pelt  Brothers  Dairy 

Vans  Store  Equipment  Co. 

Varian  Associates  H 

Vaughn  Construction  Co.  Inc. 

VDO  Instruments  Corp.  V 

Veeder -Root  Company 

Vera  M.  Riley 

Verson  Allsteel  Press  Co.  y  ^ 

VP  Corp. 

Vierk  Distributing  Co.  ^. 
Viking  Inc . 
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Viking  industries  Inc. 

Village  American  Jeep,  Inc. 

Virgil  c.  Hamilton,  Jr.  »  \ 

Virginia  Polytechnical  Institute'  Cooperative 

Extension  Service  a  ■ 

Vol k  Tire  Corp. 
Volunteer  Specialty  Co. 
.  Vulcan  Materials  Co. 
Wabash  Telephone  Co-op 
Wade  &  Sons  Ihc . 
Waldo 'Brothers  Co. 
Walgreen 's  Liquor  and  Wines 
Walker  Brothers  &  Co. 
Walker  County  Banic  (GA) 

Walker  Pont iac  Inc.  •  \ 

Wallace  Murray  Corp. 

Wallaces  Packaging  Corp.  .  \ 

Wallcovering  Manufacturers  Association 

Wal  Machine  Inc.  / 

Walnutport  S.tate  Bank  (pa)s« 

Walter  Jansen  &  Son 

Walter  Kidde  &  Co.,  inc. 

Walter  Morris  Investment  Co. 

W.  A.  Moyer  &  Sons  Inc. 

Ward  Foods  Inc. 

Ware  Manufacturing  Co.  Inc.  V 
Warnaco  Inc. 

Warner  Communications,  Inc. 
Warner  Farms  Inc. 
Warner-Lambert  Co. 
"Warren  Hutty  Ltd. 
Warsaw  Black  Oxide  Inc. 
W.  A.  Scheurer 
Washington  Post  Co. 
Washington  Star 
Washington  Woodworking 

Watson  Land-Cattl^Co.  Inc.  ' 
Wauikee  Engineering  Co.  Inc. 

Wayne  Home  Equipment  Co.  . 

Wayne  Tire  Company 

W.  C.  Tingle  Co.  Inc. 

W.  C.  Wiedenmann  &  Son,  Inc. 

WDVM  TV  (WTOP) 

Weather  king  Products  Inc. 
Weaver  Potato  Chip  Co.  Inc. 
Webber  Glass  Manufacturers  Corp. 
Weber  &  Huston  Inc.  ^ 
W  &  E  Chevrolet  Sales 
W.  E.  H.  Rasmussen 

Weil  Oldsmobile  Inc.  T 
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Weiss  Shirt  Cov  Inc. 

Welders  Needs  Inc. 

Welding  Research  Council 

Welding  Service  Co. 

Wells  Management  Corp. 

West  Coast  Lumber  Inspection  Bureau 

West  End  Dairy 

Westerman  Print  Co. 

Western;Builder s  Co.  Inc.l 

Western  Building  Materials.  Association 

Western  Can  Company 

Western  Concrete  Reinforcing  Steel  Institute 
Western  Electric  Co. 
Western  Extralite  Co.  Inc. 
Western  Forest  Industries  Association. 
Western  Red  Cedar  Lumber  Association 
Western  Red  >&  Northern  White  Cedar  Association 
Western  Reserve  Bank  (OH)  ^  " 
Western  , Timber  Association  ^ 
Western  Wood  Mouldang"^  Millwork  Producers 
Western  Wood  Products  Association 
Westinghoiase'^lectr ic  Corp. 
.Westmtorelahd  Co^l       *       "  / 
West  Point  -  Pepper ell ^  Inc. 
/WQStvaco  Corp. 
West:  Valley  Construction  Co. 
West  Virginia  Steel  Corp. 
We^erhauser  Co. 
W.?;f.  Wells  fit  Sons  Inc. 
WhSelabr ator-Frye  Inc . 
Wheeler  E.E.  Company 
Wfieeling-Pittsburg  Steel  Corp. 
Whirlpool  Corp* 

White  Consolidated  Industries^  Inc.; 

White  Motor  Corp. 

Whittaker  Corp. 

Wight  Nurseries  Inc. 

Wilburton  State  Bank  (OK) 

Wilhoit  Gas  Co.  Inc.  ^ 

William  H.  Rorer^  Inc. 

William  Liquors 

William. L.  Wallace  &  Sons 

William  R.  Huey 

William  Wr igley^  Jr .  Co. 

Williamette  Industries' Inc. 

Williams  Companies. 

Williams  Furniture  Co.  Inc. 

Willis  Bank  of  Texas  ^ 

Wilson  Court  Inc.  ' 

Wilson  Manufacturing  Co.  Inc. . 
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Windmill  Nurseries  Inc. 
Wine  and  Spirits  Wholesalers  of  America 
wine  Institute       \  ^ 
Winfred  M.  Berg  Inc.- 
Winnsboro  Plywood  Co.  Inc. 
Winslow  Paints  ' 
Winthrop-Atkins  Co.  Inc. 
Wire  Reinforcement  Institute 
Wisconsin  Can  Co.  , 
Witco  Chemical  Corp. 
WJAL  TV  (WMAL)  * 
W.  L.  Meekins^  Iric . 
W  &  L  Sales  Co.  Inc. 
W.  L.  Sharpe  Contracting  Co. 

WMAL  Radio  Station  i 
Wolfs  Inc . 

Wolpin  Co. '   '  ^ 
Women  Council  of  Realtors 

Wood  &  Synthetic  Flooring  Institute  \ 
Woodcraft  Industries  Inc.  , 
Woodcraft  Kitchens  Inc. 
Woodland  Paving  Co.  Inc. 
Woodley  Liquors 
Woodward  and  LothrUp  Co. 
Woodward  Co. 

Woolrich  Woolen  Mills  Inc.  !  * 

Workman  Electronic  Products 
W.  R.  &  F.  Builders 

W.  R.  Grace. &  Co.  .  . 

Wright  Pontiac  '  ' 

W.  &  W.  Construction  Co.  -  . 

Wyeth  Laboratories 

Xerox  Corp. 

Yankee  Screw  Products  Co.  > 

Youngstbwn  Steel  &  Alloy  Corp.  \ 

Zalk  Steel  &  S.upply  Co.  f 

Zelda  Fastener  Co.  Inc.  , 

Zellwood  Fruit  Distributors  1 

Zenith  Auto  Screw  Product  \  ^ 

Zenith  Radio  Corp.  ' 

Zimmer  Paper  Products  Inc. 
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